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07/ \r° Isocyanurate Industry Ad Hoc Committee
Manager: Pesticide Registration Associates, D.C.
_N N_ 715 Eighth Street, S.E., Suite 3, Washington, D.C. 20003-2802
\g/ Phone: 202-546-3260 FAX: 202-546-3262 e-mail: geripest@aol.com
August 11, 2003
Administrator

U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, NW
Washington, DC 20460

Re: Isocyanurate Industry Ad Hoc Committee HPV Submission for
Trichloro-s-triazinetrione (CAS No. 87-90-1)

Dear EPA Administrator:

On behalf of the Isocyanurate Industry Ad Hoc Committee (ITAHC; Consortium No.

~Iam pleased to submit our response to the US EPA HPV Chemical Challenge

Program for trichloro-s-triazinetrione (CAS No. 87-90-1). Members of IIAHC supporting
this submission-include:

) Aqua Clor, S.A. de C.V., Monterrey, N.L., C.P. 64070 MEXICO

. Aragonasas DELSA, SA (DELSA), 28004 Madrid, SPAIN

° Atofina Chemicals, Inc., Philadelphia, PA 19103!

. BioLab, Inc., Lawrenceville, GA 30049 %J

) Clearon Corporation, Fort Lee, NJ 07024 = o
. Fertilizers & Chemicals, Ltd., Haifa 31013, ISRAEL S =41
) ICI Americas, Inc., Bridgewater, NJ 08807 w :;g#
. Nissan Chemical America Corporation, Houston, TX 77042 = ..Wig
° Nisso America, Inc., New York, NY 10017 — <

) Occidental Chemical Corporation, Dallas, TX 75380 <

L

Shikoku Chemicals Corporation, Orange, CA 92668

This submission satisfies the Committee’s original commitment letter of March 15,
1999, to support this chemical in the voluntary HPV Chemical Challenge Program.
Follow-up letters of August 31, 2001, and November 20, 2002, notified the Agency of
extensions in our HPV submission in order to maintain the proprietary information from

becoming available before IAHC member companies filed the necessary notification in
response to the EU Biocides Products Directive.

! Atofina Chemicals, Inc. has recently withdrawn from supporting this chemical in the HPV Challenge Program, and
notified the Agency in a letter dated May 12, 2003.
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The chlorinated isocyanurates hydrolyze with use in water to form isocyanuric acid
(cyanuric acid) and free available chlorine, as hypochlorous acid (HOCI). Their activities
are measured in terms of the available chlorine produced with hydrolysis of each substance.
This hydrolysis reaction undergoes equilibrium forming chlorinated and non-chlorinated
isocyanurate substances for each of the chlorinated isocyanurates resulting in the
opportunity for read-across of data since the toxicity will be virtually equivalent at the same
available chlorine concentration. Trichloro-s-triazinetrione (CAS No. 87-90-1) contains
three chlorine ions per molecule, and datafor this substance are considered “worst-case”
for read-across with the less reactive dichlorinated i socyanurates.

Acute mammalian toxicity of the chlorinated isocyanurates is recognized as related
to the corrosive nature of the substances at high concentrations on exposed tissues. Acute
aguatic toxicity isdue to their hydrolysisin water to available chlorine which istoxic to
many aguatic organisms. Because chlorinated isocyanurates hydrolyze in water with
chlorine dissociation from the parent substance, and since the effects and fate of chlorine
are well established, isocyanuric acid has been identified as the relevant substance of
exposure to assess long-term effects on health and the environment for the chlorinated
isocyanurates.

It is significant to note that much of the information summarized in the attached
robust summaries was reviewed by EPA and is discussed in the EPA Reregistration
Eligibility Document (RED) for the Chlorinated |socyanurates (EPA RED, 1992). As
stated in the RED, EPA determined that there was adequate information to support the safe
use of these compounds. To arrive at that determination, EPA relied on studies on the
specific chlorinated isocyanurates being reviewed as well as studies on isocyanuric acid
itself. In accordance with the RED:

EPA determined that isocyanuric acid can represent all the chlorinated
isocyanurates for the purpose of conducting metabolism, subchronic,
chronic, developmental and mutagenicity studies. By using the
nonchlorinated s-triazinetrione asthe test substance, the effects of the
triazinetrione moiety could be distinguished from those of the chlorine.
Sodium isocyanurate was considered to be toxicologically equivalent to
isocyanuric acid and, as such, was selected as a suitable test substance for
the devel opment of toxicity data.

Based onitsreview of the available information, EPA concluded that:
All toxicity data requirements have been met. The effects and toxicity of
the chlorinated isocyanurates are well understood and no further

information is needed to evaluate human health risks.

EPA arrived at asimilar determination with the regards to environmental effects:
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The Agency has reviewed data submitted in support of registration, and
the general literature, for environmental effects for chlorinated
isocyanurates and their dechlorinated end-products, isocyanuric acid and
cyanuric acid and has determined that the data base is adequate and will
support reregistration.

[IAHC' s evaluation of the available environmental and human health datais consistent with
the conclusions arrived at by EPA.

Enclosed is the test plan, which includes 1) Summary Table of Data Elements, and 2)
Robust Summaries for Trichloro-s-triazinetrione. The [IAHC believesthat the perspectives
shared in thistransmittal |etter for the adequacy of the database substantiating the
completeness of testing for trichloro-s-triazinetrione should also be included with the test
plan. ThellAHC isalso submitting separately atest plan for chemically related sodium
dichloro-s-triazinetrione (CAS No. 2893-78-9) and sodium dichloro-s-triazinetrione,
dihydrate (CAS No. 51580-86-0), which may be useful for cross-reference. Consistent
with EPA’ s determination in the RED that these data support the safe use of this product for
its intended applications, the [ IAHC believes that no additional testing is needed to satisfy
the US EPA HPV Chemical Challenge Program for this substance.

If there are questions about either of these submissions, please call me at 678-502-
4127 or Geri Werdig at 202-546-3260.

Sincerely,

Gary A. Wright, Ph.D.
Chairman, IIAHC HPV Review Committee

Enclosures:
1) Summary Table of Data Elements
2) Robust Summariesfor Trichloro-s-triazinetrione
3) Entire submission on 3 ¥ disk

CcC: Mr. Richard Hefter, Jr., Chief, HPV Branch
Mr. Waton F. Suchanek, Chairman, IIAHC
Ms. Geradine W. Werdig, Manager, IIAHC



Trichlorocyanuric acid or Trichloro-s-triazinetrione

Summary Table of Data Elements

201-14659A

Test Compound
Robust Used To Satisfy Acceptable/No
Data i Robust Summar '
Elements Endpoint Summary y Testing
Submitted Needed
Trichloro*| Isocyanuric?
PHYSICAL/CHEMICAL ELEMENTS
1 & 2 [Melting Point / Boiling Point X X X
3 Vapor Pressure X X X
4 Partition Coefficient X X X
5 Water Solubility X X X
ENVIRONMENTAL FATE AND PATHWAY ELEMENTS
6 Photodegradation X X X
7 Stability in Water X X X
8 Transport and Distribution (Fugacity) X X X
9 Biodegradation X X X
ECOTOXICITY ELEMENTS
10 Acute Toxicity to Fish X X X
11 Toxicity to Aquatic Plants X X X X
12 Acute Toxicity to Aquatic Invertebrates X X X
HEALTH ELEMENTS

13.1 |Acute Oral Toxicity X X X X
13.2 |Acute Inhalation Toxicity X X X
13.3 [Acute Dermal Toxicity X X X X
13.4 [Dermal Irritation X X X
13.5 |Eye lrritation X X X
13.6 |Dermal Sensitization X X X
14 Genetic Toxicity in vivo (Chrom. Aberrations) X X X
15 Genetic Toxicity in vitro (Gene Mutations) X X X
16 Repeat Dose Toxicity X X X X
17 Reproductive Toxicity X X X
18 Developmental Toxicity/Teratology X X X
19 Toxicokinetics X X X

RECEIVED

OPPT CBIC

Y Trichloro: Trichloro-s-triazinetrione 87-90-1.
2 |socyanuric: Cyanuric acid (CAS RN 108-80-5) or Monosodium cyanurate (CAS RN 2624-17-1).

2003 AUG 13 PM 1:30
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US EPA HPV Chemical Challenge Program

ROBUST SUMMARIES FOR TRICHL ORO-S-TRIAZINETRIONE
(CASNo. 87-90-1)

Submitted by:
Isocyanurate Industry Ad Hoc Committee (IHIAHC)
715 Eighth Street, SE
Suite 3
Washington, DC 20003

Prepared By:

RegNet Environmental Services
1250 Connecticut Avenue, NW
Suite 700
Washington, DC 20036
Phone: (202) 637-9040

RECEIVED
WwWw.regnet.com OPPT CBIC
and
IIAHC HPV Review Committee! 2003 AUG 13 PM 1:30

August 4, 2003

(This document contains atotal of 124 pages)

' 1IAHC HPV Review Committee includes G. Wright, IAHC HPV Review Committee Chairman (BioLab, Inc.), T. Kuechler (Occidental
Chemical Corp.), W. Suchanek, IIAHC Chairman (Occidental Chemical Corp.), B. Mandava (representing Nissan Chemical America
Corp.), and A. Hand (Clearon Corp.)



ROBUST SUMMARIESFOR TRICHLORO-S-TRIAZINETRIONE
(CAS No. 87-90-1)

TABLE OF CONTENTS

Physical/Chemical Elements

1. Méeting Point / 2. Boiling Point
a Chlorinated Isocyanurates Task 4, Registrant’ s Response to Product Chemistry
Data Requirements, Trichloroisocyanuric Acid—Product Chemidtry ... Physicd
and Chemica Characterigtics
3. Vapor Pressure
a Chlorinated Isocyanurates Task 4, Registrant’ s Response to Product Chemistry
Data Requirements, Product Analysis Data and Certification of Limitsfor Cdf Chimi€'s
Oniachlor 90, Oniachlor 60, Oniachlor EC TICA Granular and SDIC Granular

b. Determination of the Vapor Pressure of ACL 90; Determination of ACL 90 by LC
with UV Detection

4, Partition Coefficient
a Chlorinated 1socyanurates Task 4, Registrant’ s Response to Product Chemistry Data
Requirements, Hi-Lite 90P ...: Product Chemigtry: Physica and Chemica
Characterigtics and Other Requirements
b. Octanol/Water Partition Coefficient for ACL® 90, ACL 60, and Isocyanuric Acid
5 Water Solubility
a Chlorinated 1socyanurates Task 4, Registrant’ s Response to Product Chemistry Data
Requirements; Trichloroisocyanuric Acid - Product Chemidtry ... Physical and
Chemica Characterigtics

Environmental Fate and Pathway Elements

6 Photodegradation

a Photodegradation Study of Aqueous Sodium SdAt Solutions of
2,4,6-Trihydroxy-1,3,5- Triazine (Monosodium Cyanurate)
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la
1 Meéelting Point / 2 Boiling Point
TEST SUBSTANCE

* |dentity: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1
» Remarksfield for Test Substance: Purity: 99%

METHOD

» Method/Guideline Followed: OECD No. 102
* GLP: Not available

* Year: 1987

RESULTS

* Vauein®°C: 225-230 °C

» Decomposition: Yes

* Sublimation: No

CONCLUSIONS

Submitter’s Comments: The endpoint has been adequately characterized in the EPA Reregistration Eligibility Document (RED) for
Chlorinated | socyanurates, September 1992.

DATA QUALITY
« Reliahilities: Klimisch Code 1b (Reliable without restriction; Comparable to guideline study)
REFERENCES (freetext):

Chlorinated Isocyanurates Task 4, Registrant’s Response to Product Chemistry Data Requirements, Submitted to EPA by Dynamac
Corporation, August 4, 1992; and references therein.

Doshida, A., 1987, Trichloroisocyanuric Acid—Product Chemistry ... Physical and Chemical Characteristics: Laboratory Project ID:
003/87. (Unpublished compilation prepared by Nippon Soda Co., Ltd. and received by EPA under 8033-4); MRID 40414403.



3a
Vapor Pressure
TEST SUBSTANCE

* |dentity: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1
» Remarksfield for Test Substance: Purity: 99%

METHOD

» Method: Not available
* GLP: Not available

* Year: 1988

RESULTS

* Vapor Pressure Value: <1 mm Hg
» Temperature: 20 °C

CONCLUSIONS

Submitter’s Comments: The endpoint has been adequately characterized in the EPA Reregistration Eligibility Document (RED) for
Chlorinated | socyanurates, September 1992.

DATA QUALITY
* Reliabilities: Klimisch Code 1b (Reliable without restriction; Comparabl e to guideline study)
REFERENCES (freetext):

Chlorinated Isocyanurates Task 4, Registrant’s Response to Product Chemistry Data Requirements, Submitted to EPA by Dynamac
Corporation, August 4, 1992; and references therein.

Todhunter, J., 1988, Product Analysis Data and Certification of Limitsfor Cdf Chimie's Oniachlor 90, Oniachlor 60, Oniachlor EC TICA
Granular and SDIC Granular: Project ID. DCF/PRODANAL.SUB, unpublished study prepared by Todhunter, Mandava, and Assoc.
(Unpublished study submitted to EPA by Cdf Chime); MRID 40802401.



3b

Vapor Pressure

TEST SUBSTANCE

* |dentity: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1

METHOD

» Method: Gas Saturation Procedure, 50 FR 39252 (Val. 50, No. 188, printed September 27, 1985), equivalent to OECD 104 (Gas Saturation
Procedure)

*GLP. Yes

* Year: 1991

RESULTS

* Vapor Pressure Vaue: Lessthan 0.002 Pa (less than 0.00005 mm Hg)
» Temperature: 20°C

CONCLUSIONS

N/A

DATA QUALITY

* Reliahilities: Klimisch Code 1b (Reliable without restriction; Comparable to guideline study)

REFERENCES (freetext):

Trehy, M. L. and Adamove, J. E., Determination of the Vapor Pressure of ACL 90, Monsanto Co. Report M SL-11206, June 25, 1991.

Trehy, M. L. and Adamove, J. E., Determination of ACL 90 by LC with UV Detection, Monsanto Co. Report M SL-11197, June 25, 1991.



4a

Partition Coefficient

TEST SUBSTANCE

* |dentity: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1
METHOD

» Method: OECD 107

* GLP: N/A

* Year: 1988

RESULTS

* Log Pow Value: Very small. Products are polar organics, which areinsoluble in octanol and solublein water. Not applicable.
Products hydrolyze in water liberating chlorine and cyanuric acid.

CONCLUSIONS

Submitter’s Comments: According to US EPA (Chlorinated | socyanurates Task 4, Registrant’s Response to Product Chemistry Data
Requirements), “because the chlorinated isocyanurates are polar compounds, data pertaining to octanol/water partition coefficient are
not required” and this endpoint is considered to be adequately characterized.

REFERENCES (Free Text):

Chlorinated Isocyanurates Task 4, Registrant’s Response to Product Chemistry Data Requirements, Submitted to EPA by Dynamac
Corporation, August 4, 1992; and references therein.

Mandava, N.; Todhunter, J., 1988, Hi-Lite 90P ...: Product Chemistry: Physical and Chemical Characteristics and Other Requirements,
unpublished study prepared by Nissan Chemical Industries Ltd.; MRID 40933106.



4b
Partition Coefficient
TEST SUBSTANCE

* |dentity: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1

» Remarksfield for Test Substance: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- dissolvesin water and dissociatesto release
available chlorine in the form of hypochlorous acid (HOCI). The HOCI is highly reactive and has a short half-life in contact with
proteins and enzymes. Once all the available chlorine has reacted the only stable residual compounds are chloride ion and cyanuric
acid.

METHOD

» Method: Similar to OECD 107

*GLP:. No

* Year: 2000

RESULTS

* Vaue: The partition coefficient for s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- was determined to be 0.26. A partition coefficient
of 0.067 isalso reported for cyanuric acid.

» Temperature: Room temperature

CONCLUSIONS

Author’s Comments: The octanol/water partition coefficient is 0.26 for s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-. Some available
chlorineislost by reaction with octanol during extraction.

DATA QUALITY

» Remarksfield for Data Reliability: Poy determined from measured concentrations in water only, because the concentration in octanol
could not be measured.

REFERENCES (Free Text):

Kuechler, T. C., Occidental Chemical Corp. Memo titled “Octanol/Water Partition Coefficient for ACL® 90, ACL 60, and I socyanuric
Acid’, May 15, 2000.



5a

Water Solubility

TEST SUBSTANCE

* |dentity: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1
METHOD

» Method: OECD 105, OECD 112, ASTM-E70-74
* GLP: Not available
* Year: 1987

RESULTS

*Vaue

1.2 ¢/100 g water, 25°C

500 ppm hexane, 25°C

2.5 ¢/100g benzene, 25°C

25 g/100 g acetone, 25°C

0.9 g/100 g chloroform, 25°C

11.5 ¢/100 g dioxane, 25 °C

800 ppm in petroleum ether, 25 °C
500 ppm carbon tetrachloride, 25°C
* pH Value and Concentration at Temperature: 2.75 (1% solution)
« pKaVaueat 25°C: 1.38x 10*

CONCLUSIONS

Submitter’s Comments: The endpoint has been adequately characterized in the EPA Reregistration Eligibility Document (RED) for
Chlorinated | socyanurates, September 1992.

DATA QUALITY

* Reliabilities: Klimisch Code 1b (Reliable without restriction; Comparable to guideline study)

REFERENCES (Free Text):

Doshida, A., 1987, Trichloroisocyanuric Acid - Product Chemistry ... Physical and Chemical Characteristics: Laboratory Project ID:
003/87, (unpublished compilation prepared by Nippon Soda Co., Ltd. and received by EPA under Registration Number 8033-4); MRID
40414403

REMARKSFIELD FOR GENERAL REMARKS

CYANURIC ACID - Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-dichloro-, sodium
salt are unstable in the environment because the available chlorine is rapidly reduced. Cyanuric acid (or its monosodium salt) isthe

degradation product from both products. The following data provides information on cyanuric acid and is provided here as support for
s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1.



CYANURICACID RESULTS

2 g/L water, 25°C

2010 mg/L in water, 23°C

7 g/L water, 50°C

25 g/L water, 90°C

0.1% in alcohal, 22°C

7.2 ¢/100 g DMF, 25°C

1959 mg/L in 8% ethanol, 23°C
2440 mg/L in 50% ethanol, 23°C
690 mg/L in 95% ethanol, 23°C
410 mg/L in 100% ethanol, 23°C
2330 mg/L in 3% acetic acid, 23°C
3mg/L in heptane, 23°C

134 mg/L in wet octanol, 23°C
14 mg/L in cornail, 23°C

REFERENCES

Chlorinated Isocyanurates Task 4, Registrant’s Response to Product Chemistry Data Requirements, Submitted to EPA by Dynamac
Corporation, August 4, 1992; and references therein.

Isocyanurates Task 1: Product Chemistry Chapter; Submitted to EPA by Dynamac Corporation, June 8, 1987.

Nelson, G.D., 1967, The fundamental properties of cyanuric acid and the isocyanurates and their rolesin maintaining pool water quality;
MRID 19400.

ICl Americas, Inc., Chemical Analysisof TICA, SDIC-G, TICA-Tablet and ICA-G. Includes undated methods. (Unpublished study
received by EPA Aug. 1, 1978 under 10182-10; CDL.: 234648-A..); MRID 20465.

Kuechler, T. C., and Keller, U., Occidental Chemical Corp. Memo titled “ Solubility Data’, June 22, 1995.
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6a
Photodegradation
TEST SUBSTANCE

* |dentity: Monosodium cyanurate; CAS No. 2624-17-1

» Remarks field for Test Substance: Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-
dichloro-, sodium salt are unstable in the environment because the available chlorineisrapidly reduced. Cyanuric acid (or its
monosodium salt) is the degradation product from both products.

METHOD

» Method/Guideline followed: Other (measured)

» Type: Water

*GLP:. No

* Year: 1981

* Light Source: Continuous simulated sunlight irradiation

* Light Spectrum: Not stated

* Spectrum of Substance: Not stated

* Remarksfield for Test Conditions:

- Test Medium: Water

- Controls: Distilled water

- Duration: 30 days

- Test Conditions: In order to determine the rate of photolytic degradation, phosphate buffer solutions (pH 7.5) containing 1200 mg/|
monosodium cyanurate were prepared using distilled water, |aboratory tap water and non-chlorinated well water. Each wasthen
exposed to asimulated sunlight source (consisting of a 20-watt GE fluorescent blacklight) for a continuous period of 30 days at a
temperature of 25 °C. Analyseswere carried out using pulse polarographic techniques.

RESULTS

» Concentration of substance: 100 mg/I

 Temperature: 25 °C

* Direct Photolysis:

- Halflifetl/2: >30 day

- Degradation: 0 % after 30 day

* Indirect Photolysis

- Sensitizer (type): N/A

- Concentration of Sensitizer: N/A

- Rate Constant: N/A

- Degradation % after: N/A

- Breakdown products: N/A

» Remarksfield for Results: Pulse polarographic determinations made on the photolysis solutions up to and including 30 days of
exposure showed no degradation of the test compound in any of the three water sources used. Asa consequence, no photolytic half-
life calculations were possible.

CONCLUSIONS
Author’s Comments:. A visual examination of these dataindicate that there is no significant change in the concentration of 2,4,6-

trihydroxy -1,3,5-triazine in both the sample and control solutions over the 30 day period. It istherefore concluded that no
photodegradation occurred during the experimental period.

10



REFERENCES (Freetext):
Hu, H.C.; “Photodegradation Study of Aqueous Sodium Salt Solutions of 2,4,6-Trihydroxy -1,3,5-Triazine; Unpublished Study

Conducted by Center Analytical Services, Princeton Chemical Research & Development Center, Princeton, NJ 08540 for the
Isocyanurate Industry Ad Hoc Committee (EPA Consortium 55643); Study No. (none), January 21, 1981. MRID 00056479.
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7a
Stability in Water
TEST SUBSTANCE

* |dentity: Monosodium cyanurate; CAS No. 2624-17-1

» Remarks field for Test Substance: Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-
dichloro-, sodium salt are unstable in the environment because the available chlorineisrapidly reduced. Cyanuric acid (or its
monosodium salt) is the degradation product from both products.

METHOD

» Method/Guideline Followed: Not Stated

*» Type: Abiotic

*GLP:. No

* Year: 1981

» Remarksfield for Test Conditions. The abiotic hydrolysis of monosodium cyanurate was studied at three concentrations (50, 100 and
200 mg/l) inthree pH buffers (pH 5, 7 and 9) and in three sources of water (distilled water, |aboratory tap water and non-chlorinated well
water). Thetestswere carried out in the dark at 25 °C for a period of 30 days. Test solutions were analyzed using a pulse polarographic
technique.

RESULTS

* Norminal: N/A

» Measured Vaue: N/A

» Degradation % at a specified pH and temperature: None
* Hdf Life

t1/2 at pH 7: >30 day at 25°C

t1/2 at pH 9: >30 day at 25 °C

t1/2 at pH 5: >30 day at 25°C

* Breakdown products. No

CONCLUSIONS

Author’s comments: Pulse polarographic analysis of each of the test solutions showed that no chemical changes occurred during the
30-day test period. Monosodium cyanurate does not undergo hydrolysisin the dark at 25 °C at pH ranges from 5 through 9 over a
period of 30 days.

REFERENCES (Freetext):

Hu, H.C.; “Hydrolysis Study of Aqueous Sodium Salt Solutions of 2,4,6-Trihydroxy -1,3,5-Triazine; Unpublished Study Conducted by

Center Analytica Services, Princeton Chemical Research & Development Center, Princeton, NJ 08540 for the I socyanurate Industry Ad
Hoc Committee (EPA Consortium 55643); Study No. (none), January 16, 1981. MRID 00056478.
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8a

Transport and Distribution

TEST SUBSTANCE

* |dentity: Cyanuric acid; CAS No. 108-80-5

» Remarksfield for Test Substance: Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-
dichloro-, sodium salt are unstable in the environment because the available chlorineisrapidly reduced. Cyanuric acid (or its
monosodium salt) is the degradation product from both products.

METHOD

* Test (test type): Adsorption/desorption

» Method (Y/N): Comparable to OECD Method 106

* Year (study performed): 1982

» Remarksfield for Test Conditions: The soil partition coefficient of cyanuric acid was measured on various soils by equilibrating an
aqueous solution of radio-labeled cyanuric acid with each soil for 24 hours. The concentrations in the water and soil were determined
by scintillation counter.

RESULTS

» Media: Water, soil (4 types)

» Remarksfield for Results: The average organic carbon partition coefficient was: Koc (average of 4 soils) = [H;Cy]soil x 100% /
[HsCy]water x % org. C = 51.

CONCLUSIONS

Author’s Comments: The cyanuric acid soil/water partition coefficient indicated that cyanuric acid is weakly adsorbed and highly
mobile in soils and sediments.

DATA QUALITY
* Reliability: Klimisch Code 1b (Reliable without restriction; Comparable to guideline study)
REFERENCES (Free Text)

Michagl, P., and Cummings, |., “Cyanuric Acid Absorption On Soils’, Monsanto Report ES-82-SS-94, December, 1982.
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8b
Transport and Distribution
TEST SUBSTANCE

* |dentity: Cyanuric acid; CAS No. 108-80-5

» Remarks field for Test Substance: Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-
dichloro-, sodium salt are unstable in the environment because the available chlorineisrapidly reduced. Cyanuric acid (or its
monosodium salt) is the degradation product from both products.

METHOD

* Test (test type): N/A

» Method (Y/N): Other

* Year (study performed): 2001

» Remarksfield for Test Conditions:

- Fugacity calculated using EPIWIN (Estimation Program Interface for Windows) 3.05; US EPA version for Windows.
- Input parameters were as follows:
Melting point: >330 °C

Boiling point: >300 °C

Aqueous solubility: 2010 mg/L at 25°C
Kow range: 0.067 to 0.26

log Kow range: -1.174 to-0.585

RESULTS

* Media: air, water, soil and sediment

« Estimated Distribution and Media Concentration (levelsI1/111):

Air: <0.1%

Water: 99.8%

Soil: <0.1%

Sediment: 0.17%

* Remarksfield for Results:

- Data calculated by EPIWIN:

Vapor Pressure: 1.8 E-6 Pascals

log Kow: -1.17 (provided value)

Aqueous Solubility: 2010 mg/L (provided value)

Henry's constant: 1.14 E-12 atmm3/mol (caculated from above vapor pressure and solubility)
Hydroxyl radical-mediated second order rate constant: 0.47 E-12 cm3/molecule-sec

Hydroxyl radical-mediated t1/2: 22.8 days (assuming 12 hour day, 1.5 E+6 HO molecules per cm3)
Soil Koc: 124 L/kg

Hydrolysis cannot be estimated for this structure.

BCF=32L/kg

Leve 3 distribution modeling: t1/2 air: 547 hr; t1/2 water and soil: 360 hr; t1/2 sediment: 1440 hr.
Assumed that 100% went to water.

CONCLUSIONS: N/A

DATA QUALITY

» Remarksfield for Data Reliability: Estimated val ue based on accepted model
REFERENCES (Free Text)

Fugacity Model (Cyanuric Acid)
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9a
Biodegradation
TEST SUBSTANCE

* |dentity: Cyanuric acid; CAS No. 108-80-5

» Remarks field for Test Substance: Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-
dichloro-, sodium salt are unstable in the environment because the available chlorineisrapidly reduced. Cyanuric acid (or its
monosodium salt) isthe degradation product from both compounds.

METHOD

» Method: Literature review

* Type: Aerobic and anaerobic

* GLP: Not applicable

» Remarksfield for Test Conditions: See results

RESULTS

» Degradation: See conclusions

* Results: Aerobic: degrades very slowly except for specific fungi or bacteriawhich have been acclimated to cyanuric acid; anaerobic:
inherently biodegradable

« Breakdown products. Aerobic: carbon dioxide and ammonia; anaerobic: carbon dioxide and ammonia

CONCLUSIONS

Submitter’s Comments: This report isacomprehensive literature review, with 22 references, of the biodegradation of cyanuric acid
under avariety of conditions.

Aerobic biotransformation -
Cyanuric acid normally degrades very slowly under aerobic conditions. However, it can be degraded if specific fungi or bacteria strains
are present, the microorganisms have been acclimated to cyanuric acid, and organic nutrients are present.

Only one (the fungus Sporothrix schenckii) of 160 microorganisms tested by Zeyer gave significant degradation of cyanuric acid under
aerobic conditions. They found rapid degradation to carbon dioxide and anmonia and that all of the liberated ammoniawas
incorporated into biomass. The soil fungi Stachybotrys chartarum, Hendersonulatoruloidea, Penicillium sp. and Hormodendrum
masonii have also been reported to degrade cyanuric acid.

Several types of bacteria, including an unidentified mixed culture, Pseudomonas sp., and Achromobacter sp. can degrade cyanuric acid.
The bacteria grew under aerobic conditions with cyanuric acid as the only source of nitrogen. Cyanuric acid isreadily degraded in the
aerobic, activated sludge process used by the municipal wastewater treatment plant receiving waste from a chlorinated isocyanurate
manufacturing plant in lllinois, USA. The extent of degradation averages about 85%. Weber and coworkers report that cyanuric acid is
readily degraded in aerated, activated sludge under nitrogen-limiting conditions.

Cyanuric acid is not an energy source for the bacteria, since the degradation isahydrolysis. Cyanuric acid is converted into carbon
dioxide and ammonia. The ammoniaisthen incorporated into the biomass or nitrified.

A solution of cyanuric acid has a BODs of 0.0065 mg/L per mg/L of cyanuric acid and a COD of 0.011 mg/L per mg/L of cyanuric acid.
Anaerobic biotransformation -
Saldick found that cyanuric acid biodegrades readily under awide variety of natural conditions, and particularly well in systems of

either low or zero dissolved oxygen level, such as anaerobic activated sludge and sewage, soils, mud, and muddy streams and river
water, aswell as ordinary aerated activated sludge systems with typically low (1 to 3 ppm) dissolved oxygen levels.

15



Cyanuric acid is biodegraded under anaerobic conditions by some strains of bacteria, such as Pseudomonas, Klebsiella pneumoniae,
and others, into carbon dioxide and ammonia. Eaton and Karns located the gene that encodes the cyanuric acid aminohydrolase
enzyme responsible for hydrolysis of cyanuric acid in three strains of bacteria.

Cyanuric acid is also taken up and degraded by plants. Cyanuric acid acts as a slow release nitrogen fertilizer, although it showed some
toxicity to plants at higher levels, similar to some other nitrogen fertilizers.

DATA QUALITY
» Remarksfield for Data Reliability: This paper reviews a significant number of published papers on biodegradation.
REFERENCES (Freetext):

Occidental Chemical Corporation, March 22, 2001, Biotransformation of Isocyanuric Acid; and the following references therein.

An Index of Refractory Organics, T. Helfgott, F. Hart and R. Bedard, EPA 600/2-77-174, 1977, pp. 1-7, 24-25.

Process for the biological degradation of cyanuric acid, J. Zeyer, R. Hitter, and P. Mayer, UK Patent App. 2,025,919 (Jan. 30, 1980).
Rapid Degradation of Cyanuric Acid by Sporothrix schenckii, J. Zeyer, J. Bodmer and R. Hitter, Zentrabl. Bakteriol., Mikrobiol. Hyg.,
Abt. 1, Orig. C, 1981, 2(2) 99-110.

Microbial Decomposition of Ring-14C Atrazine, Cyanuric Acid, and 2-Chloro-4,6-diamino-s-triazine, D. Wolf and J. Martin, J. Environ.
Quad., 1975, 4(1) 134-139.

Cyanuric Acid as Nitrogen Source for Micro-Organisms, H. Jensen and A. Abdel-Ghaffar, Arch. Mikrobial., 1969, 67, 1-5.

Biological Treatment Specific for an Industrial Wastewater Containing s-Triazines, W. Hogrefe, H. Grossenbacher, A. Cook and R.
Hutter, Biotech. and BioEng., 1985, 27, 1291-1296.

Degradation of Cyanuric Acid by Immobilized Bacteria, C. Ernst and H. Rehm, DECHEMA Biotechnol. Conf., 4(Pt. A), 1990, 577-580.
s-Triazines as Nitrogen Sources for Bacteria, A. Cook and R. Hitter, J. Agric. Food Chem., 1981, 29(6) 1135-1143.

Oxidation of simazine: Biological oxidation of simazine and its chemical oxidation products, M. Lai, A. Weber, and J. Jensen, Water Env.
Res., 1995, 67(3) 347-354.

Continuous Culture Biodegradation of Simazine’s Chemical Oxidation Products, S. Sisodia, A. Weber, and J. Jensen, Water Research,
1996, 30(9) 2055-2064.

Biodegradation of Cyanuric Acid, J. Saldick, Applied Microbiology, 1974, 28(6) 1004-1008.

Ring cleavage and degradative pathway of cyanuric acid in bacteria, A. Cook, P. Beilstein, J. Grossenbacher, and R. Huitter, Biochem. J.,
1985, 231, 25-30.

Anaerobic Degradation of Cyanuric Acid, Cysteine, and Atrazine by a Facultative Anaerobic Bacterium, J. Jessee, R. Benoit, A.
Hendricks, G. Allen, and J. Neal, Appl. and Environ. Microbial., 1983, 45(1) 97-102.

Cloning and Comparison of the DNA Encoding Ammelide Aminohydrolase and Cyanuric Acid Amidohydrolase from Three s-Triazine-
Degrading Bacterial Strains, R. Eaton and J. Karns, J. Bacteriol., 1991, 173(3) 1363-1355.

Fate of 14C-labeled triazine herbicidesin plants, P. Miller and P. Payot, Proc. IAEA Symp. |sotopesand Weed Res., IAEA, Vienna,
Austria, 1966, 61-70.

Crop Response to Urea and Urea Pyrolysis Products, G. Terman, et al., J. Agric. Food Chem., 1964, 12(2) 151-154.

Occidental Chemical Corporation, unpublished data.
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9%b
Biodegradation
TEST SUBSTANCE

* |dentity: Cyanuric acid; CAS No. 108-80-5

» Remarks field for Test Substance: Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-
dichloro-, sodium salt are unstable in the environment because the available chlorineisrapidly reduced. Cyanuric acid (or its
monosodium salt) is the degradation product from both products.

METHOD

» Method: The method employed for measuring growth is described in J. Biol. Chem. 195, 265-275 (1951)

* Type: Aerobic

* GLP: Not specified

* Contact time: Upto 54 h

* Innoculum: Pseudomonas sp. (NRRL B-12228) and Achromobacter sp. (bacterium isolated from amaizefield)
» Remarksfield for Test Conditions:

- Concentration of test chemical: 250-2000 mg/l

- Temperature: 25-35°C

- Sampling frequency: Variable

- Controls and blanks: Non-biological decomposition was not detected in a control

- Analytical methods: Cyanuric acid was determined by HPL C (Lichrosorb RP 8 column, 1 mi/min of a10 mM potassium phosphate
buffer at pH 6.7 mobile phase) with UV detection at 220 nm

-Method of cal culating measured concentrations: All datareported

RESULTS

* Degradation:

Caadginate entrapped Pseudomonas sp.: 30%in 48 h

Caalginate entrapped Achromobacter sp.: 15%in 48 h

Free cells of Pseudomonas sp.: specific degradation rate = 70-360 mg/h/g

Free cells of Achromobacter sp.: specific degradation rate = 75-275 mg/h/g

* Resullts: free cells showed higher degradation rates than immobilized bacteria

» Kinetic: Degradation rates for immobilized cells were independent of cyanuric acid concentration
* Breakdown products: Carbon dioxide and ammonia

CONCLUSIONS

Author’s Comments: In Caalginate entrapped cells of Pseudomonas sp. NRRL B-12228 and Achromobacter sp. are able to grow with
cyanuric acid as sole nitrogen source and to degrade this compound completely to carbon dioxide and ammonia. Within aqueous
solubility of cyanuric acid there could not be determined any toxicity limit for investigated bacteria. Comparing specific degradation
rates of free and Ca alginate entrapped cells, immobilized microorganisms showed distinctly less decomposition qualities. Optimal
temperature for the utilization of cyanuric acid is 35 °C for both bacteria. In cultures of immobilized cells of Pseudomonas sp. B-12228
the greatest amount of cyanuric acid was degraded during logarithmic phase. After 54 h no considerable differencesresulted in
decomposed cyanuric acid. In cultures of Achromobacter sp. the course of degradation was almost linear, in all events there was the
same amount of the triazine utilized after 48 h.

DATA QUALITY

» Remarksfield for Data Reliahbility: This study provides useful information on the bacterial degradation of cyanuric acid and in
combination with the other published studies adequately addresses this endpoint.
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REFERENCES (Freetext):

Degradation of Cyanuric Acid by Immobilized Bacteria, C. Ernst and H. Rehm, DECHEMA Biotechnol. Conf., 4(Pt. A), 1990, 577-580.
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9c
Biodegradation
TEST SUBSTANCE

* |dentity: Cyanuric acid; CAS No.: 108-80-5

» Remarksfield for Test Substance:

- Purity: 98%

- Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-dichloro-, sodium salt are unstablein
the environment because the available chlorineisrapidly reduced. Cyanuric acid (or its monosodium salt) is the degradation product
from both products.

METHOD

» Method: Multiple tubes of medium (either cyanuric acid and cysteine (CA-CTS) or cyanuric acid and FeS (CA -FeS)) were inocul ated.
Six tubes were selected at each sampling time. Duplicate samples were obtained by pooling three tubes each. Enrichment cultures were
initiated by placing 1 g of sediment in 10 ml of CA-CY S medium into anaerobic culture tubes. The cultures were incubated and
transferred every two weeks before isolation of pure cultures were attempted.

* Type: Anaerobic and aerobic

* GLP: N/A

* Contact time: 7-8 days

* Inoculum: Pure culture of afacultative anaerobic bacteria (gram-negative) isolated from stream sediment acclimated to cyanuric acid
Remarksfield for Test Conditions:

- Concentration of test chemical: 1500 mg/I

- Temperature; 30 °C

- Sampling frequency: 0.5-1 per day

- Controls and blanks: No degradation in uninoculated controls

- Analytical method: Cyanuric acid was determined in filtered samples by HPL C, ammoniawas determined by the phenate method

- Method of cal culating measured concentrations: Arithmetic mean of duplicate samples

RESULTS

* Degradation:

The faculatively anaerobic bacterium degraded cyanuric acid under anaerobic conditions.
in cysteine media: 100%in4d

in FeSmedia: 57%in8d

* Breakdown products: Ammonia

CONCLUSIONS

Author’s Comments: A facultative anaerobic bacterium that rapidly biodegrades cyanuric acid was isolated from the sediment of a
stream that received industrial wastewater effluent. Cyanuric acid decomposition was measured throughout the growth cycle by using
an HPL C assay and the concomitant production of ammoniawas also measured. The facultative anaerobic bacterium isolated in this
study degraded cyanuric acid under anaerobic, but not aerobic, conditions. Other cyanuric acid degrading bacteria, including a sulfate-
reducing bacteria, were also isolated but not studied in detail.

DATA QUALITY
» Remarks field for Data Reliability: The study relies on sediment taken from a stream that receives industrial wastewater and while no

attempt was made to measure the species diversity of the bacteria, the study reliably shows that the potential to degrade cyanuric acid
iswidespread among a broad spectrum of bacterial species.
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REFERENCES (Freetext):

Anaerobic Degradation of Cyanuric Acid, Cysteine, and Atrazine by a Facultative Anaerobic Bacterium, J. Jessee, R. Benoit, A.
Hendricks, G. Allen, and J. Neal, Appl. and Environ. Microbiol., 1983, 45(1) 97-102.
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9d
Biodegradation
TEST SUBSTANCE

* |dentity: Cyanuric acid; CAS No. 108-80-5

» Remarks field for Test Substance: Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-
dichloro-, sodium salt are unstable in the environment because the available chlorineisrapidly reduced. Cyanuric acid (or its
monosodium salt) is the degradation product from both products.

METHOD

» Method: J. Water Pollution Control Fed., 39, 181-187 (1967); J. Water Pollution Control Fed., 40, 306-319 (1968)

* Type: anaerobic

* GLP: Not specified

* Contact time: N/A

* Inoculum: three strains of bacteria: Pseudomonas NRRL B-12227 and B-12228 and Klebsiella pneumoniae strain 99

» Remarksfield for Test Conditions:

- Concentration of test chemical: 0.83 mM (108 mg/l)

- Other: Cyanuric acid, biuret, urea, or ammonium was the sole source of combined nitrogen

- Controls and blanks: Cyanuric acid was stable in sterile growth medium, organisms did not grow in the absence of a source of
combined nitrogen

- Analytical method: Cyanuric acid and biuret were determined by reverse phase HPLC, CO, was determined manometrically after
acidification of the reaction mixture, ammonium was measured by the Berthel ot reaction

RESULTS

» Degradation: 100%, with all s-triazine nitrogen incorporated into cell material

« Kinetic: Specific degradation rate for bacteria= 0.5-1.3 mkat/kg of protein;

specific degradation rate for crude enzyme extracts = 2.2-10 mkat/kg of protein

* Breakdown products: Carbon dioxide and ammonia (via biuret and ureaintermediates)

CONCLUSIONS

Author’s Comments: The degradative pathway of cyanuric acid was examined in Pseudomonas sp. strain D. The bacteria grew with
cyanuric acid, biuret, urea, or ammonium as sole source of nitrogen, and each substrate was entirely metabolized concomitantly with
growth. Cyanuric acid was converted stoichiometrically into ammonium ion and CO, via biuret and ureaintermediates. The reactions
proceeded under aerobic or anoxic conditions and were presumed to be hydrolytic. Dataindicated that the same pathway occurred in
another pseudomonad and a strain of Klebsiellapneumo niae.

Crude extracts of the active degradation enzymes from each bacteria strain were isolated and tested.

DATA QUALITY

» Remarksfield for Data Reliability: Study appears well conducted and was published in arespected peer-reviewed journal. The
information combined with the other biodegradation studies adequately addresses this endpoint.

REFERENCES (Freetext):

Ring cleavage and degradative pathway of cyanuric acid in bacteria, A. Cook, P. Beilstein, J. Grossenbacher, and R. Hdtter, Biochem. J.,
1985, 231, 25-30.
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9e
Biodegradation
TEST SUBSTANCE

* |dentity: Cyanuric acid; CAS No. 108-80-5

» Remarks field for Test Substance: Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-
dichloro-, sodium salt are unstabl e in the environment because the available chlorineisrapidly reduced. Cyanuric acid (or its
monosodium salt) isthe degradation product from both compounds.

METHOD

» Method: Study was conducted in accordance with published test methods employing highly aerated systems and is described in “A
biodegradahility test for organic compounds. (1967) J. Water Pollut. Contr. Fed. 39:181-187; Biodegradability of organic chemicals
isolated from rivers. (1963) Proc. 18" Ind. Waste Conf. Purdue Univ. 115:278-282.

* Type: Anaerobic and aerated activated sludge

* GLP: Not specified

« Contact time: Ranged from hoursto many days

* Inoculum: Activated sludge maintained in the laboratory in continuous-flow units using either raw or pasteurized domestic primary
settled sewage as feed

» Remarksfield for Test Conditions:

- Concentration of test chemical: 0.4-40 mg/l

- Controls and blanks: Experiments without mud or sewage organisms gave no detectable **CO, yield.

- Analytical method: Gravimetric analysis for cyanuric acid by precipitation with melamine or **C-labeled radio-tracer analysis for
evolved carbon dioxide

RESULTS

* Degradation:

By aerated activated sludge: 100% after 8 h (2.5 mg/l dissolved O,); 42% after 9 h (8.7 mg/l dissolved O,)

In highly aerobic systems: 0% degradation

In anaerobic sewage: 25-50%in 48 h, 100%in72h

In anaerobic mixed liquor: Variableresults, 70-90% in6 hto 13 d

In anaerobic nutrient broth: 95-98%in 72 h

In 6 types of soilsand muds: 52-100%in 9-23d

* Breakdown products: Carbon dioxide and anmonia

» Remarksfield for Results:

- In aerated activated sludge: More consistent degradation results were obtained when nutrients were added.
- In anaerobic sewage: The amount of ammoniaand Kjeldahl nitrogen produced is accounted for by the amount of cyanuric acid
degraded, within analytical error.

CONCLUSIONS

Author’s Comments: Cyanuric acid biodegrades readily under awide variety of natural conditions, and particularly well in systems of
either low or zero dissolved oxygenlevel, such as anaerobic activated sludge and sewage, soils, muds, and muddy streams and river
waters, aswell as ordinary aerated activated sludge systemswith typically low (1 to 3 ppm) dissolved oxygen levels. The overall
degradation reaction ismerely ahydrolysis; carbon dioxide and ammoniaare theinitial hydrolytic breakdown products. Since no net
oxidation occurs during this breakdown, biodegradation of cyanuric acid exerts no primary biological oxygen demand. However,
eventual nitrification of the ammoniareleased will exert its usual biological oxygen demand. Organisms which degrade cyanuric acid
under anaerobic conditions do not require any acclimatization to be active. In highly aerobic media, cyanuric acid resists

bi odegradation.
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DATA QUALITY

» Remarksfield for Data Reliability: Study appears well conducted and was published in arespected peer-reviewed journal. The
information combined with the other biodegradation studies adequately addresses this endpoint.

REFERENCES (Freetext):

Biodegradation of Cyanuric Acid, J. Saldick, Applied Microbiology, 1974, 28(6) 1004-1008.
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of
Biodegradation
TEST SUBSTANCE

* |dentity: Cyanuric acid; CAS No. 108-80-5

» Remarks field for Test Substance: Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-
dichloro-, sodium salt are unstable in the environment because the available chlorineisrapidly reduced. Cyanuric acid (or its
monosodium salt) is the degradation product from both compounds..

METHOD

» Method: s-triazine biodegradation was investigated as afunction of continuous culture process growth rate.

* Type: Continuous culture under aerobic conditions

» GLP: Not specified. The study was published in a respected peer-reviewed journal.

* Year: 1996

* Contact time (units): 1-7 days

* Inoculum: Mixed culture from batch reactor acclimated to s-triazines as the nitrogen source

» Remarksfield for Test Conditions:

- Concentration of test chemical: Continuously added at ainfluent concentration of 0.92 mg/l in amixture with other s-triazines
- Pre-acclimation conditions: Chemostats operated for 1-4 months at the desired contact time before data collection

- Temperature: 25 °C (£ 2)

- Dosing procedure: Chemostat feed was prepared daily, influent flow rates were calibrated daily

- Sampling frequency: Samples taken on seven consecutive days and analyzed in duplicate

- Controls and blanks: Removal by volatilization and sorption were assessed and found to be minimal

- Analytical method: Filtered samples analyzed with HPLC using a C18 column and UV detection at 210 nm, mobile phase was 0.01 M
phosphate buffer at pH 7.2

- Method of calculating measured concentrations. Arithmetic mean of 14 measurements

RESULTS

« Degradation: 100% at net growth rates ranging from 1.0t0 0.14 d™*
* Breakdown products. Carbon dioxide and anmonia (ammoniawas assimilated into biomass)

CONCLUSIONS

Author’s Comments: Cyanuric acid and other s-triazines are metabolized as nitrogen sources for microbial growth under nitrogen
limiting conditions. The presence of other nitrogen sources (including ammonium and nitrate) negatively influence the rate of cyanuric
acid degradation. Cyanuric acid is competitive with ammonium and nitrate, indicating that degradation of cyanuric acid might be
accomplished under conditions where nitrogen is not limiting. Percent degradation wasinhibited at low nutrient concentrations.

DATA QUALITY

» Remarksfield for Data Reliability: Study appears well conducted and was published in arespected peer-reviewed journal. The
information combined with the other biodegradation studies adequately addresses this endpoint.

REFERENCES (Freetext):

Continuous Culture Biodegradation of Simazine’s Chemical Oxidation Products, S. Sisodia, A. Weber, and J. Jensen, Water Research,
1996, 30(9) 2055-2064.
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Ecotoxicity Elements
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10a
Acute Toxicity to Fish
TEST SUBSTANCE

* |dentity: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1
» Remarksfield for Test Substance: white granules, stored at room temperature in the dark. Sample purity was specified as greater than
99%.

METHOD

» Method/Guideline followed: US EPA -TSCA, 40 CFR Part 797.1400

» Type (Test Type): Static bioassay

*GLP(Y/N): Yes

* Year Study Performed: 1987

* Species/Strain/Supplier: Bluegill sunfish (Lepomis macrochirus) from Osage Catfisheries, Inc., Osage Beach, Missouri

 Analytical Monitoring: N/A

* Exposure Period (unit): 24 h, 48 h, 96 h

» Statistical Methods: (1) A computer program for calculating an LC50. U.S. Environmental Protection Agency, Duluth, Minnesota, pre-
publication manuscript. August 1978. Stephan, CE, KA Busch, R Smith, JBurke and RW Andrew.

(2) Methods for calculating an LC50, pp. 65-84. In FL Mayer and JL Hamelink (eds.). Aquatic Toxicology and Hazard Evaluation.
ASTM Specia Technical Publication 634. ASTM. Philadelphia.

» Remarksfield for Test Conditions:

- Procedures Used: (1) Methods for Acute Toxicity Tests with Fish, Macroinvertebrates and Amphibians. EPA, Ecological Research
Series EPA-660/3-75-009, April 1985, 61 p. (2) Standard Methods for the Examination of Water and Wastewater. American Public Health
Association. 1990. 15" ed. Washington, DC. 1134 p.

- Test fish mean weight: 0.50 (+/- 0.14) g; mean length: 26.0 (+/- 2.3) mm; test chamber loading biomass: 0.33 g/L; pretreatment: all test
fish were held in culture tanks on a 16-hour daylight photoperiod and observed for at least 14 days prior to testing. Fish culture
techniques used were basically those described by Brauhn et al (Brauhn JL and RA Schoettger. 1975. Acquisition and Culture of
Research Fish: Rainbow Trout, Fathead Minnows, Channel Catfish and Bluegills. Environmental Protection Agency, Ecological
Research Series EPA -660/3-75-011, May, 1975. 45p.). A daily record of fish observations during the holding period, along with
prophylactic and therapeutic disease treatments, isincluded in the Raw Data. During the period, the fish received a standard
commercial fish food occasionally supplemented with brine shrimp nauplii (Artemiasp.) daily until 48-96 hours prior to testing at which
time feeding was discontinued.

- Details of Test: Static

- Dilution Water Source: Well water

- Dilution Water Chemistry: Hardness. 50-56 mg/l as CaCO;

- Alkalinity: 34-38 mg/l as CaCO;

- Initia pH: 7.3-7.6

- DOC: 9.7 mg/L a O-hour

- pH at O-hour: 7.6

- Fish per concentration: 10

- Stock and Test Solution and how they are prepared: The definitive test concentrations were obtained by transferring appropriate
aliquots of aworking standard directly to the test chambers. The working standard was prepared in 50 ml of dimethylformamide (DMF)
for aconcentration of 18 mg test compound per milliliter of solvent. All test concentrations were based on the total compound, i.e., not
corrected for sample purity. The solvent control chamber received a 1.5 ml aliquot of dimethylformamide, which was equivalent to the
highest amount used in any test solution.

- Exposure vessel: five gallon glass vessel containing 15 L soft reconstituted water kept inwater bath; no aeration during testing

- Water Chemistry in test: DOC and pH are consistent for control and concentrations where effects are seen. Control DOC at 96h = 6.1
mg/L; control pH at 96h = 6.9. 96h DOC for 0.32 mg/l = 6.0 mg/L; 96h pH for 0.32 mg/L = 6.9.

- Test Temperature Range: 22 °C (+/-1.0)
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RESULTS

» Nominal concentrations: 0.18, 0.32, 0.56, 1.0 and 1.8 mg/L
» Measured Concentrations; No Analysis Performed

* Unit (results expressed in what unit): mg/L

* Element value: LC50 @ 24h, 48h and 96h: 0.40 mg/L ; 96h NOEC estimated to be 0.18 mg/L

« Statistical Results: 95% confidence limits (0.32-0.56 mg/L)

* Remarksfield for Results:
- Table Showing Cumulative mortality:

Nominal Concentration 24h 48h 96h
(mg/L) Percent Mortality | Percent Mortality | Percent Mortality

Control 0 0 0

Solvent Control 0 0 0

0.18 0 0 0

0.32 10 10 10

0.56 100 100 100

10 100 100 100

18 100 100 100

- Lowest test substance concentration causing 100% mortality: 24h, 48h and 96h: 0.56 mg/L

- Mortality of controls: 0%

- Abnormal Responses: Mortality observed in the 0.32, 0.56, 1.0 and 1.8 mg/L concentrations during 96h exposure period.

CONCLUSION

Author’s Comments: The results indicated a 96-hour, no-observed effect concentration could be estimated at 0.18 mg/I, which was

based on the lack of mortality and abnormal effects at the lowest concentration tested.

DATA QUALITY

* Reliabilities: Klimisch Code 1b (Reliable without restriction; Comparable to guideline study)

REFERENCES (Freetext):

Bowman, J. H., Acute Toxcity of ACL 90+ to Bluegill Sunfish (Lepomis macrochirus), Study Conducted by Analytical Biochemistry

Laboratories, Inc., Columbia, MO 65202 for Monsanto Company, Project No. 35462, February 15, 1987.
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10b
Acute Toxicity to Fish
TEST SUBSTANCE

* |dentity: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1
» Remarks: White granules, stored at room temperature in the dark. Sample purity was specified as 99%.

METHOD

» Method/Guideline followed: US EPA -TSCA, 40 CFR Part 797.1400

» Type (Test Type): Static bioassay

*GLP(Y/N): Yes

* Year Study Performed: 1987

* Species/Strain/Supplier: Rainbow trout from Spring Creek Trout Hatchery, Lewistown, Montana, USA

 Analytical Monitoring: N/A

* Exposure Period (unit): 24 h, 48 h, 96 h

» Statistical Methods: (1) A computer program for calculating an LC50. U.S. Environmental Protection Agency, Duluth, Minnesota, pre-
publication manuscript. August 1978. Stephan, CE, KA Busch, R Smith, JBurke and RW Andrew. (2) Methods for calculating an L C50,
pp. 65-84. In FL Mayer and JL Hamelink (eds.). Aquatic Toxicology and Hazard Evaluation. ASTM Specia Technical Publication 634.
ASTM. Philadelphia

» Remarksfield for Test Conditions:

- Procedures Used: (1) Methods for Acute Toxicity Tests with Fish, Macroinvertebrates and Amphibians. EPA, Ecological Research
Series EPA -660/3-75-009, April 1985, 61 p. (2) Standard Methods for the Examination of Water and Wastewater. American Public
Health Association. 1990. 15" ed. Washington, DC. 1134 p.

- Test fish: Mean weight: 0.76 (+/- 0.23) g; Mean length: 39.0 (+/- 4.0) mm; Test chamber |oading biomass: 0.51 g/L; Pretreatment: all test
fish were held in culture tanks on a 16-hour daylight photoperiod and observed for at |east 14 days prior to testing. Fish culture
techniques used were basically those described by Brauhn et al (Brauhn JL and RA Schoettger. 1975. Acquisition and Culture of
Research Fish: Rainbow Trout, Fathead Minnows, Channel Catfish and Bluegills. Environmental Protection Agency, Ecological
Research Series EPA -660/3-75-011, May, 1975. 45p.). A daily record of fish observations during the holding period, along with
prophylactic and therapeutic disease treatments, isincluded in the Raw Data. During the period, the fish received a standard
commercial fish food occasionally supplemented with brine shrimp nauplii (Artemiasp.) daily until 48-96 hours prior to testing at which
time feeding was discontinued.

- Details of Test: Static

- Dilution Water Source: Well water

- Dilution Water Chemistry: Hardness: 40-48 mg/L as CaCO,

- Alkalinity: 20-30 mg/L as CaCO;

- Initia pH: 7.2-7.6

- DOC: 9.8 mg/L @ O-hour

- Fish per concentration: 10

- Stock and Test Solution: The definitive test concentrations were obtained by transferring appropriate aliquots of aworking standard
directly to the test chambers. The working standard was prepared in dimethylformamide (DMF). All test concentrations were based on
the total compound, i.e., not corrected for sample purity. The solvent control chamber received a 1.5 mL aliquot of DMF, which was
equivalent to the highest amount used in any test solution.

- Exposure vessel: Five gallon glass vessel containing 15 L of soft reconstituted water kept in water bath; no aeration during testing

- Water Chemistry intest: DOC and pH are consistent for control and concentrations where effects are seen. Control DOC at 0-hour =
9.8 mg/L; control pH = 7.5; 0.32 mg/L DOC at O-hour =9.7 mg/L; pH = 7.4

- Test Temperature Range: 12 °C (+/- 1.0)

RESULTS
» Nominal concentrations. 0.056, 0.10, 0.18, 0.32, 0.56 and 1.0 mg/L

» Measured Concentrations; No Analysis Performed
* Unit (results expressed in what unit): mg/L
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* Element value: LC50 at 24h: 0.26 mg/L; LC50 at 48h: 0.24 mg/L; LC50 at 96h: 0.24 mg/L; 96 h NOEC estimated to be 0.056 mg/L
« Statistical Results: 95% confidence limits (0.18-0.32 mg/L)
* Remarksfield for Results:

- Table Showing Cumulative mortality:

Nominal Concentration 24h 48h 96h
(mg/L) Percent Mortality | Percent Mortality | Percent Mortality
Control 0 0 0
Solvent Control 0 0 0
0.056 0 0 0
0.10 0 0 0
0.18 0 0 0
0.32 90 100 100
0.56 100 100 100
10 100 100 100

- Lowest test substance concentration causing 100% mortality: 24h: 0.56 mg/L; 48h and 96h: 0.32 mg/L

- Mortality of controls: 0%

- Abnormal Responses: The abnormal effects of mortality, loss of equilibrium and/or fish on the bottom of test chamber were observed
inthe 0.10, 0.32, 0.56 and 1.0 mg/L test concentrations during the 96h exposure period

CONCLUSION

Author’ s/Submitter’s Comments: The results indicated a 96-hour, no-observed effect concentration could be estimated at 0.056 mg/L,
which was based on the lack or mortality and abnormal effects.

DATA QUALITY
* Reliahilities: Klimisch Code 1a (Reliable without restriction; US EPA-TSCA , 40 CFR Part 797.1400)
REFERENCES (Freetext):

Bowman, J. H., Acute Toxicity of ACL 90+ to Rainbow Trout (Salmo gairdneri), Study Conducted by Analytical Biochemistry
Laboratories, Inc., Columbia, MO 65202 for Monsanto Company, Project No. 35514, February 24, 1987.
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10c
Acute Toxicity to Fish
TEST SUBSTANCE

* |dentity: Cyanuric acid; CAS No. 108-80-5

» Remarks field for Test Substance: Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-
dichloro-, sodium salt are unstable in the environment because the available chlorine israpidly reduced. Cyanuric acid (or its
monosodium salt) is the degradation product from both products.

METHOD

» Method/Guideline followed: The procedures used in this test were described in the American Public Health Association’s “ Standard
Methods for the Examination of Water and Wastewater” (1975) and the U.S. EPA’s “Methods of Acute Toxicity Test with Fish,
Macroinvertebrates and Amphibians’ (1975). Comparableto OECD Guideline 203 “Fish, Acute Toxicity Test”.

» Type (Test Type): Static Bioassay

* GLP(Y/N): No

* Year Study Performed: 1978

* Species/Strain/Supplier: Bluegill Sunfish/Lepomis macrochirus/Osage Catfisheries, Inc.

* Analytical Monitoring: No analytical monitoring was conducted during the test.

* Exposure Period (unit): 96 hrs (4 days)

» Statistical Methods: L Cs, cal culated according to the method of Litchfield and Wilcoxon, 1949.

» Remarksfield for Test Conditions:

- Test fish: mean weight 0.51 g and standard length 27.8 mm

- Test Conditions: All test fish were held in culture tanks on a 16-hour daylight photoperiod and observed for at |least fourteen days
prior to testing. Thetest vessels were kept in awater bath at 22 °C (+1).

- Details of Test: Static

- Dilution Water Source: Laboratory well water

- Dilution Water Chemistry: Dissolved oxygen: 8.4 mg/l, pH 7.8, total hardness 220 mg/I CaCOs;, and total alkalinity 210 mg/l CaCO,

- Fish per concentration: 10 fish per concentration

- Stock and Test Solution: Before the stock solution was prepared, the standard was allowed to warm to room temperature (22°C). The
working solution was prepared in deionized water.

- Concentrations: 0 and 1,000 mg/I, with 10 fish per test concentration. (A preliminary range finding test indicated that the toxicity of
cyanuric acid exceeded 1,000 mg/l.)

- Vehicle/Solvent and Concentrations: None

- Stahility of the Test Chemical Solutions: Not reported

- Exposure vessel: five gallon glass vessels containing 15 liters of laboratory well water

- Replicates, fish per replicate: one replicate, 10 fish per replicate (The test fish were acclimated and held without food 48 hours prior to
testing.)

- Water Chemistry in test: Water quality parameters of temperature, dissolved oxygen, pH and ammonia were measured throughout the
test and were within acceptable limits.

- Test Temperature Range: The test vessels were kept in awater bath at 22 °C (1).

RESULTS
» Nominal concentrations: 0 and 1,000 mg/I

» Measured Concentrations: Not reported
* Endpoint value: >1,000 (measured value) = LCs, at 24, 48, and 96 hours
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LCy inmilligramg/l (ppm

Compound 24 hours 48 hours 96 hours
Cyanuric Acid >1000 >1000 >1000
Antimycin A 0.00012 0.00096 0.000844
(0.000096-0.00015) (0.000079-0.00012) (0.000067-0.00010)

* Statistical Results: see chart showing L Cs, values
» Remarksfield for Results:
- Cumulative mortality:

Concentration (mg/l) Observed Mortality %
24hours | 48hours | 96 hours
Control 0 0 0
1,000 0 0 0

- Lowest test substance concentration causing 100% mortality: no test concentration caused 100% mortality

- Mortality of controls: none observed

- Reference Substances: Antimycin A

- Any observations (i.e. precipitates): The dissolved oxygen concentration, which stayed between 40% and 100% saturation, was
considered adequate for testing by the study directors. The pH valuesfor all concentrations remained consistent with the controls
throughout the test and ammonia concentrations were below the toxic limit. The observed 96 hour L Cs, and 95% confidence limits for
Antimycin A were within 95% confidence limits reported in the literature, which indicated to the study directors that the fish werein
good condition.

CONCLUSION
Author’s Comments: The study demonstrated that the predicted L Cs, values for Cyanuric Acid is>1,000 mg/l.
DATA QUALITY

* Reliabilities: Klimisch Code 1b (Reliable without restriction; Comparable to guideline study)
» Remarksfield for Data Reliability: The study is similar in method/design to OECD guideline 203.

REFERENCES (Freetext):

Forbis, A.D. and Thompson, C.M.; Acute Toxicity of Cyanuric Acid (AB-78-1384330-2b) to Bluegill Sunfish (Lepomis macrochirus);
Study Conducted by Analytical Biochemistry Laboratories, Inc., Columbia, MO 65205 for Monsanto Chemical Company; Project No.
BN-78-377; September 12, 1978.

American Public Health Association, “ Standard Methods for the Examination of Water and Wastewater”, 14™ edition, New Y ork, 1975.

U.S. EPA, Committee on Methods for Toxicity Test with Aquatic Organisms:. Ecol. Res. Ser. (C.E. Stephen Chairman), “Methods of
Acute Toxicity Test with Fish, Macroinvertebrates and Amphibians’, 660/3-75009, 1975.

31



10d
Acute Toxicity to Fish
TEST SUBSTANCE

* |dentity: Cyanuric acid; CAS No. 108-80-5

» Remarksfield for Test Substance: Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-
dichloro-, sodium salt are unstable in the environment because the available chlorineisrapidly reduced. Cyanuric acid (or its
monosodium salt) is the degradation product from both products.

METHOD

» Method/Guideline followed: The procedures used in thistest were described in the American Public Health Association's " Standard
Methods for the Examination of Water and Wastewater" (1975) and the U.S. EPA's "Methods of Acute Toxicity Test with Fish,
Macroinvertebrates and Amphibians' (1975). Comparableto OECD Guideline 203 “Fish, Acute Toxicity Test”.

* Test Type: Static Bioassay

* GLP(Y/N): No

* Year Study Performed: 1978

* Species/Strain/Supplier: Fathead Minnows/Pimephal es Promel as/Fattig Fish Hatchery(Brady, Nebraska)

 Analytical Monitoring: No analytical monitoring was conducted during thistest.

* Exposure Period (unit): 96 hrs (4 days)

« Statistical Methods: Not stated in Report

» Remarksfield for Test Conditions:

- Test fish: mean weight of 0.179 g and standard length of 20.9 mm

- Details of test: static

- Dilution water source: ABC Laboratory well water

- Dilution Water Chemistry: pH 7.8, total hardness 220 mg/l CaCQOs;, and total alkalinity 210 mg/l CaCOs

- Fish per concentration: 10 (The test fish were acclimated and held without food 48 hours prior to testing.)

- Stock and Test Solution and How Prepared: Before the stock solution was prepared, the standard was allowed to warm to room
temperature (22°C). The test concentrations were prepared by weighing appropriate amounts of Cyanuric Acid and transferring
directly to the test chambers.

- Concentrations: 210, 370, 650, 1200, 2,100 mg/l

- Vehicle/Solvent and Concentrations: None

- Stahility of the Test Chemical Solutions: not specified

- Exposure vessel: five gallon glass vessels containing 15 liters of |aboratory well water.

- Number of replicates, fish per replicate: No repeat tests

- Water Chemistry in test: Water quality parameters of temperature, dissolved oxygen, pH and ammonia were measured throughout the
test and were within acceptable limits.

- Test Temperature Range: The test vessels were kept in awater bath at 22 °C (+1).
RESULTS

» Nominal concentrations. 210, 370, 650, 1200, 2100 mg/|

» Measured Concentrations: not specified

* Unit: mg/l (ppm)

* Remarksfield for Results:

- Acute lethal value: >2,100 mg/l = LCs, at 24, 48, and 96 hours

The following table presents the predicted L Cs, val ues and 95% confidence intervals for cyanuric acid and the reference test against
Antimycin A, apiscicide. Ten percent mortalities were observed at 210 and 1,200 mg/| after 72 hours. These were considered aberrant
values and were attributed to natural causes.
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Acute Toxicity of Cyanuric Acid and a Reference Compound (Antimycin A) to Fathead Minnows (Pimephal es promel as)
LCy, in milligramg/liter

Compound 24 hours 48 hours 96 hours
Cyanuric Acid >2,100 >2,100 >2,100
Antimycin A 0.000070 0.000048 0.000044
(0.000060-0.000082)* * (0.000040-0.000057) (0.000038-0.000052)

*Bioassay conducted at 22 °C (+1.0), mean weight and length, 0.17 g and 20.9 mm.
** 05% confidence interval

- Deaths per dose:

210 mg/l (10% mortality or 1/10 fish)
370 mg/l (0% mortality or 0/10 fish)
650 mg/l (0% mortality or 0/10 fish)
1200 mg/l (10% mortality or 1/10 fish)
2100 mg/l (0% mortality or 0/10 fish)

- Table showing cumulative mortality: At 24, 48, and 96 hours

Concentration (mg/l) Observed Mortality %
24 hours 48 hours 96 hours

Control 0 0 0

210 0 0 10*

370 0 0 0

650 0 0 0

1,200 0 0 10*

2,100 0 0 0

* =These were considered aberrant values and were attributed to natural causes.
- Lowest Test Concentration Substance Causing 100% Mortality: none caused 100% mortality
- Mortality of Controls: none
- Reference Substance: Antimycin A (for results see L Cs, table)
- Any observations: Precipitates were noted in all concentrations.
CONCLUSION

Author’s Comments: The 96-hour L Cs, of cyanuric acid for the four day static fish toxicity study using the fathead minnowsis >2,100
mg/l.

DATA QUALITY

* Reliability: Klimisch Code 1b (Reliable without restriction; Comparable to guideline study)
» Remarksfield for Data Reliability: The study is similar in method/design to OECD guideline 203.

REFERENCES (Free Text):

Forbis, A.D. and Thompson, C.M.; Acute Toxicity of Cyanuric Acid (AB-78-1384330-2c) to Fathead Minnows (Pimephales promel as);
Study Conducted by Analytical Biochemistry Laboratories, Inc., Columbia, MO 65205 for Monsanto Chemical Company; Project No.
BN-78-377; September 29, 1978.

American Public Health Association, " Standard Methods for the Examination of Water and Wastewater", 14th edition, New Y ork, 1975.

U.S. EPA, Committee on Methods for Toxicity Test with Aquatic Organisms: Ecol. Res. Ser. (C.E. Stephen Chairman), "M ethods of
Acute Toxicity Test with Fish, Macroinvertebrates and Amphibians”, 660/3-75009, 1975.
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10e
Acute Toxicity to Fish
TEST SUBSTANCE

* |dentity: Cyanuric acid; CAS No. 108-80-5

» Remarks field for Test Substance: Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-
dichloro-, sodium salt are unstable in the environment because the available chlorineisrapidly reduced. Cyanuric acid (or its
monosodium salt) is the degradation product from both products.

METHOD

» Method/Guideline followed: The procedures used in this test were described in the American Public Health Association’s “ Standard
Methods for the Examination of Water and Wastewater” (1975) and the U.S. EPA’s “Methods of Acute Toxicity Test with Fish,
Macroinvertebrates and Amphibians’ (1975). Comparableto OECD Guideline 203 “Fish, Acute Toxicity Test”.

* Type (Test Type): Static Acute Toxicity

* GLP(Y/N): No

* Year Study Performed: 1978

* Species/Strain/Supplier: Rainbow Trout/Salmo Gairdneri/Beitey’s Resort in Valley, Washington

» Analytical Monitoring: The test concentrations were prepared by weighing appropriate amounts of cyanuric acid and transferring
directly to the test chambers.

* Exposure Period (unit): 96 hrs (4 days)

» Statistical Methods: L Cs, calculated according to the method of Litchfield and Wilcoxon, 1949.

» Remarksfield for Test Conditions:

- Pretreatment: All test fish were held in culture tanks on a 16 hour photoperiod and observed for at least fourteen days prior to testing.
During this period, the fish received standard commercial fish food (Rangen’s) daily until 48 hours prior to testing at which time
feeding was discontinued.

- Test Fish: mean weight 1.07 g; and standard length 43.9 mm

- Dilution Water Source: Laboratory well water

- Dilution Water Chemistry: Dissolved oxygen (8.6 mg/l; pH 7.8); total hardness 220 mg/l CaCOs; and total akalinity 210 mg/l CaCO;

- Stock and Test Solution: Before the stock solution was prepared, the standard was all owed to warm to room temperature (22°C). The
test concentrations were prepared by weighing appropriate amounts of Cyanuric Acid and transferring directly to the test chambers.

- Concentrations: 210 to 2,100 mg/l, (A preliminary range finding test indicated that the toxicity of cyanuric acid exceeded 1,000 mg/l)

- Vehicle/solvent and concentrations: None

- Stability of the Test chemical solutions: not specified

- Exposure vessel: Five gallon glass vessels containing 15 liters of laboratory well water, kept in water bath at 12°C (+ 1)

- Number of replicates, fish per replicate: 10 fish per concentration

- Water Chemistry in test: Water quality parameters of temperature, dissolved oxygen, pH and ammonia were measured throughout the
test and were within acceptable limits.

- Test temperature range: The vessels were kept in awater bath at 12°C (+ 1).

RESULTS

» Nominal concentrations. 210, 370, 650, 1200, 2100 mg/|

» Measured Concentrations: Not reported

* Unit: mg/l (ppm)

* Element value: LCs, at 96 hours = >2,100 mg/l Cyanuric Acid

» Remarksfield for Results: The dissolved oxygen concentration, which stayed between 60% and 100% saturation was considered
adequate for testing. The pH valuesfor all concentrations remained consistent with the controls throughout the test and the ammonia
concentrations were below the toxic limit.

- Table Showing Cumulative mortality: At 24, 48, 72 and 96 hours



Concentration (mg/l) | no. dead/ total no. | Observed Mortality %
Control 0 0
210 0 0
370 0 0
650 0 0
1,200 0 0
2,100 0 0

- Lowest Test substance concentration showing 100% mortality: none

- Mortality of controls: there was no mortality of controls

- Reference substance: Antimycin A

- Theresults of the four day static fish toxicity study using rainbow trout are summarized below.

Compound 96-hour LCs, (95% C.1.)
Cyanuric Acid >2,100 mg/l
Antimycin A 0.000066 mg/l (0.000056-0.000078 mg/l)

- Any observations (i.e. precipitation): Precipitates were noted at all concentrations.
CONCLUSION

Author’s Comments: The observed 96 hour L Cs, and 95% confidence limits for Antimycin A were within the 95% confidence limits
reported in the literature, indicating that the fish were in good condition.

DATA QUALITY

* Reiabilities: Klimisch Code 1b (Reliable without restriction; Conrparabl e to guideline study)
» Remarksfield for Data Reliability: The study is similar in method/design to OECD guideline 203.

REFERENCES (Freetext):

Forbis, A.D. and Thompson, C.M.; Acute Toxicity of Cyanuric Acid (AB-78-1384330-2d) to Rainbow Trout (Salmo Gairdneri); Study
Conducted by Analytical Biochemistry Laboratories, Inc., Columbia, MO 65205 for Monsanto Chemical Company; Project No. BN-78-
377; September 29, 1978.

American Public Health Association, "Standard Methods for the Examination of Water and Wastewater", 14th edition, New Y ork, 1975.

U.S. EPA, Committee on Methods for Toxicity Test with Aquatic Organisms: Ecol. Res. Ser. (C.E. Stephen Chairman), "Methods of
Acute Toxicity Test with Fish, Macroinvertebrates and Amphibians', 660/3-75009, 1975.
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1lla
Toxicity to Aquatic Plants
TEST SUBSTANCE

* |dentity: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No.: 87-90-1
» Remarksfield for Test Substance: White granules

METHOD

» Method/Guideline followed: Modified ASTM E645-85 (Standard Test Method for Efficacy of Microbicides Used in Cooling Systems)
» Test Type: Static

*GLP(Y/N): Yes

* Year (Study Performed): 1990

* Species/Strain # and source:

Chlorella pyrenoidosa (GBL #A310; ATCC #UTEX-26)

Euglenagracilis (GBL #A311; ATCC #*UTEX-753)

Scenedesmus obliguus (GBL #312; ATCC #* UTEX -1450)

* Element Basis (i.e. number of cellsml): Not provided

* Exposure period: 10 days

» Analytical Monitoring: Water analyzed for chlorine

* Statistical Methods: None

» Remarksfield for Test Conditions:

- Method of Cultivation:

Inoculum Preparation: Grown at 20-25 °C under bright diffuse daylight, in Algae broth for 10 days. A 1:10 dilution in sterile normal
saline was made and 0.1 ml was used to inocul ate sample.

Inoculum Recovery: Ten-fold serial dilutions wereinoculated (1 ml + 9 ml) into Algae broth. The tubes were incubated at 20-25°C
under bright diffuse sun light for 10 days.

- Controls: 3 hour control count

- Test Temperature range: | ncubated at 20-25°C

- Growth Medium Chemistry: N/A

- Dilution Water Source: Chlorine demand-free deionized water

- Exposure Vessel Type: 100 mL glassjars kept in 15 °C water bath 2 hours prior to test. (See Test Design for additional information).

- Water Chemistry in Test: available chlorine: 97.6 mg/L in water sample

- Stock solutions preparation (vehicle, solvent, concentrations): 110.2 mg of test compound was added to approximately 500 ml chlorine
demand-free deionized water in a 100 ml volumetric flask. The suspension was stirred in amagnetic stirrer until dissolved and then
diluted to 1000 ml with the sample mixture. The water sample was analyzed for chlorine.

- Light Levels: Bright diffuse sunlight

- Test design (number of replicated, concentrations):

Test #1: 5.0 ml of stock solutions was added to 100 ml sterile chlorine demand free deionized water (i.e., 5 mg/L)

Test #2: 1.0 ml of stock solution was added to 100 ml sterile chlorine demand free deionized water (i.e., 1 mg/L)

Test #3: 0.5 ml of stock solution was added to 100 ml sterile chlorine demand free deionized water (i.e., 0.5 mg/L)

Following three hours contact time, a 100 ml test samples was filtered through a 0.45 micron membranefilter. The filter was then rinsed
with 100 ml sterile 0.1% peptone water. Each membrane filter was then transferred to 100 ml Algae broth in an eight ounce jar and mixed.
Ten-fold serial dilutions were then poured into 9 ml Algae Broth. The Algae broth jars were incubated at 20-25 °C under bright diffuse
sunlight for 10 days. After incubation, the jarsand tubes were checked microscopically for growth.

- Method of calculating mean measured concentrations. Not measured
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RESULTS

» Nomina Concentrations. 0.5, 1, 5 mg/L

» Measured Concentrations: Not determined

* Unit: mg/l (ppm) mg/L

* Element Vaue: ECy, at 72 and 96 hours ECy, after 3 hours: 0.5 mg/L test compound for C. pyrenoidosa, E. gracilisand S. obliguus
* NOEL: <0.5 mg/L

 LOEL: <0.5mg/L

» Was control response satisfactory: Yes

* Statistical Results: None

» Remarksfield for Results:

SUMMARY OF ACTIVATION RESULTSFOR ALL STRAINS:

Strain Test #1 (5.0 mg/L) Test #2 (1.0 mg/L) Test #3 (0.5 mg/L)

Chlorellapyrenoidosa Total Inactivation Total Inactivation Total Inactivation

Euglenagracilis Total Inactivation Total Inactivation Total Inactivation

Scenedesmus obliguus | Total Inactivation Total Inactivation Total Inactivation
CONCLUSIONS

Author’s Comments: 0.5 mg/I of test compound, following athree hour contact time, killed greater than or equal to 90% of Euglena
gracilis, Scenedesmus obliguus and Chlorella pyrenoidosa.

DATA QUALITY

» Remarksfield for Data Reliability: This study was not performed in accordance with standard OECD or EPA guidelines; however,
since there wastotal inactivation within 3 hours, the methods and results are sufficient for evaluating the test compounds.

REFERENCES (Freetext):

Prince, D. L., Efficacy of Towerchlor 90 Chlorine Demand Free Sterile Deionized Water Samples Containing Algae, Bacteriaand Fungi,
Gibraltar Biological Laboratories, Inc., Study No. GR298, Report No. 56104, Nov. 14, 1990.
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11b
Toxicity to Aquatic Plants
TEST SUBSTANCE

* |dentity: Cyanuric acid; CAS No. 108-80-5

» Remarksfield for Test Substance:

- Purity: 77.5%; White, coarse powder.

- Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-dichloro-, sodium salt are unstablein
the environment because the available chlorineisrapidly reduced. Cyanuric acid (or its monosodium salt) is the degradation product
from both products.

METHOD

» Method/Guideline followed: Culture and test procedures followed similar to those of the U.S. Environmental Protection Agency (1971)
(Algal Assay Procedure: Bottle Test)

* Test Type: Phytotoxicity Test

* GLP(Y/N): No

* Year (Study Performed): 1978

» Species/Strain # and source: Freshwater green alga, Selenastrum capricornutum (The culture was obtained from the U.S.
Environmental Protection Agency’s Environmental Research Laboratory, Corvallis, Oregon)

* Element Basis (i.e. number of cells/ml): not specified

* Exposure period: 96 hours

 Analytical Monitoring: Test concentrations were prepared by adding appropriate weighed amounts of test material to each flask.

« Statistical Methods. Each test concentration was converted to alogarithm and the corresponding percentage decrease of in vivo
chlorophyll or cell numbers was converted to aprobit (Finney, 1971). The 24-, 48-, 72-, and 96-hour ECs,' s and 90% confidence interval
were then calculated by linear regression.

» Remarksfield for Test Conditions:

- Test Organisms: method of cultivation: cultures wereincubated at 24+1 °C under 4,000 lux illumination; controls: triplicate cultures
were employed for the control.

- Test Temperature range: 24+1 °C

- Light Levels: 4,000 Lux illumination

- Test design: Triplicate cultures were employed for each of the test concentrations and the control.

RESULTS

» Nominal Concentrations. 56, 100, 320, 560, and 1,000 mg/l (based on a 96 hr range finding study)

» Measured Concentrations: Not reported

* Unit: mg/l (ppm)

» Hement Vdue: ECy, at 72 and 96 hours

The estimated 24-hour and 48-hour ECs,’' s based on decrease of in vivo chlorophyll a, were >1,000 ppm while the calculated 72- and 96-
hour ECsy’' swere 872 and 712 ppm respectively. Based on decrease of cell numbers, the 96-hour calculated ECs, was 655 ppm with 95%
confidence limits of 439-977 ppm.

* NOEL: 48 hours

* LOEL: 72 hours

» Was control response satisfactory: yes

« Statistical Results: Growth of cultures exposed to concentrations of < or = to 100 ppm was enhance throughout the 96 hours of
exposure. After 96 hours of exposure, decrease of in vivo chlorophyll awas from 14% in cultures exposed to 320 ppm to 66% in
cultures exposed to 1,000 ppm, and decrease of cell numberswas from 15% in cultures exposed to 320 ppm to 76% in those exposed to
1,000 ppm.
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» Remarksfield for Results:

Effect Criterion Hour EC5, (mg/l; ppm) 95% confidence limits (mg/lppm)
In vivo Chlorophyll a 24 >1,000
48 >1,000 —
72 872 313-2,428
9% 712 424-1,198
Cell number 9% 655 439-977

- Cell density in each flask:

Percentage Change

Concentration (mg/l; ppm) pH Chlorophyll a Cdl No.

0h % h 24h | 48h | 72h | 96h | 9%h
Control 7.9 8.0
56 7.9 80 +7 +33 | +2 +9 +3
100 7.9 8.0 +2 +33 | +5 +8 +4
320 7.8 8.0 +2 +16 |[-19 |-14 |-15
560 7.7 7.8 -2 -3 -43 | -42 [ -39
1,000 7.6 7.8 -5 -16 | -52 | -66 | -76

- Growth Curves: the chart above shows the growth trends
- Observations: Cell counts were made using a hemacytometer and a Zeiss Standard 14 compound microscope. Measurements of in
vivo chlorophyll in culture were performed by using a Turner Model 111 Fluoremeter.

CONCLUSIONS

Author’s Comments: Exposure to cyanuric acid did not appear to adversely affect Selenastrum capricornutum until after 72 hours of
exposure.

DATA QUALITY

* Reliahility: Klimisch Code 1b (Reliable without restriction; Comparable to guideline study)
» Remarksfield for Data Reliability: OECD guideline 201 “ Alga, Growth Inhibition Test” is most relevant with regard to method/design.

REFERENCES (Freetext):

Hollister, T.A.; Acute Toxicity of Cyanuric Acid (BN-78-1384330-1) to the Fresh-Water Alga Selenastrum Capriocornutum; Study by
EG& G Bionomics, Marine Research Laboratory, Pensacola, FL 32507 for Monsanto Industrial Chemicals Company; Report No. BP-78-9-
137; Study No. H74-500. September 1978.
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12a
Acute Toxicity to Aquatic Invertebrates
TEST SUBSTANCE

* |dentity: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1
» Remarksfield for Test Substance: white powder

METHOD

» Method/Guideline followed: “Methods for Acute Toxicity Tests with Fish, Macroinvertebrates, and Amphibians,” EPA, 1975 (EPA -
660/3-75-009)

* Test type: Static bioassay

* GLP(Y/N): Unknown

* Year (study performed): 1976

* Analytical Procedures: N/A

* Species/Strain: Daphnia magna

* Test Details: Static

« Statistical Methods: Test concentrations and corresponding average observed percentage mortalities were converted to logarithms
and probits, respectively, and these values were utilized in aleast squares regression analysis. The LC50 values and their 95%
confidenceintervals were calculated from the regression equation.

» Remarksfield for Test Conditions:

- Test Organisms: Organisms from laboratory stocks cultured at EG& G Bionomics, Wareham, Massachusetts

- Stock solutions preparation: (vehicle, solvent, concentrations) and stability: The static bioassay was conducted in 250 ml beakers
which contained 150 ml of test solution. For each concentration, the appropriate amount of test compound, dissolved in acetone, was
pipetted into 500 ml of diluent water and mixed with amagnetic stirrer. A negative control, consisting of the same dilution water and
conditions, but with no test compound, was established. A positive control was also established utilizing the same conditions plus the
greatest amount of acetone present in any test vessel.

- Test temperature range: 22 °C +/- 1

- Exposure Vessel: No aeration

- Dilution Water Source: Well water

- Dilution Water Chemistry: Hardness: 35 mg/L as CaCO; pH: 7.1; DOC: greater than 60% of saturation

- Water Chemistry in Test: pH during 48h: 7.4-7.7; Dissolved Oxygen during 48h: 6.2-7.8 mg/L

- Element (unit) basis (i.e., immobilization): mortaity

- Test Design (# of replicates, individuals per replicate, concentrations (static/semistatic)): three 150 ml aliquots were divided among
three beakers; five Daphnids assigned to each test vessel; 15 Daphnids per concentration

RESULTS

» Nominal Concentrations: 0.10, 0.16, 0.24, 0.37 and 0.56 mg/L

» Measured Concentrations: N/A

 Unit: mg/L

* Element value: 24h LC50: 0.34 mg/L (0.21-054 mg/L); 48h LC50: 0.21 mg/L (0.15-0.28 mg/L); NOEC at 48h: 0.10 mg/L
* Statistical Results: 95% confidenceintervals

* Remarksfield for Results:

- Number immobilized as compared to the number exposed:
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Nominal Concentration | 24h 48h

(mg/L) Percent Mortality Percent Mortality
Control 7 7

Control (acetone) 0 7

0.10 0 0

0.16 0 13

0.24 0 20

0.37 93 100

0.56 100 100

- Was control response satisfactory: Y es
CONCLUSIONS

Author’s Comments: The highest nominal concentration of the test compound at whichthere was no discernible effect on the test
animals during the 48-hour bioassay was 0.10 mg/L.

DATA QUALITY

* Reliability: Klimisch Code 1b (Reliable without restriction; Comparable to guideline study)

» Remarksfield for Data Reliability: deviations from guideline include (a) 15 Daphnids per concentration were exposed rather than
required minimum of 20 (40CFR797.1300.c.4.ii); (b) test Daphnids were less than or equal to 24 hours old, however, Guidelines require
Daphnidsto be acclimatized in test water for at least 48 hours prior to start of test (40CFR1300.d.1.ii); and, (c) no indication of using
photoperiod of 16 hours light and 8 hours darkness (40CFR1300.d.1.iv).

REFERENCES (Freetext):

Acute Toxicity of ACL-85 to Daphnia magna, EG& G, Bionomics Aquatic Toxicology Laboratory, Report No. BN 76-163, submitted to
Monsanto Co., November 1976; MRID 00019383.

REMARKSFIELD FOR GENERAL REMARKS

CYANURIC ACID - Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-dichloro-, sodium
salt are unstable in the environment because the available chlorineis rapidly reduced. Cyanuric acid (or its monosodium salt) isthe
degradation product from both products. The following data provides information on cyanuric acid and is provided here as support s-
Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1.

CYANURICACID RESULTS-

(a) LC50 for 24h and 48h >1,000 mg/l; Nominal Concentrations: 0, 100, 130, 220, 360, 600, 1,000 mg/l. Cumulative mortality shown in table
below.

Cyanuric Acid Average Percentage Mortality
(n=15)
Nomina Concentration (mg/I) 24-hour 48-hour

1,000 0 0
600 0 0
360 0 0
220 0 0
130 0 0
100 0 0
Control 0 0
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(b) LC50 at 24h: 8800 (6600-12,000) mg/l; LC50 at 48h: 6000 (5000-7000) mg/l; NOEL at 48 hrs 3200 mg/l; Nominal concentrations. 560,

1000, 1800, 3200, and 5600 mg/l. Cumulative mortality is shown in tables below.

REFERENCES

At 24 hours
Concentration no. dead/ Observed Expected
(mg/l) total no. Mortality % | Mortality %
Control 0/20
1800 0/20 0 0
3200 0/20 0 14
5600 320 15 16
At 48 hours
Concentration no. dead/ Observed Expected
(mafl) total no. Mortality % | Mortality %
Control 0/20 0
1800 0/20 0 0
3200 0/20 0 14
5600 8/20 40 40

LeBlanc, Gerald A.; Acute Toxicity of Cyanuric Acid to the Water Flea; Study Conducted by EG& G Bionomics, Aquatic Toxicology
Laboratory, Wareham, MA for FMC Corporation; |CG/T-78-076; October 1977.

McAllister, W.A. and Thompson C.M.; Acute Toxicity of Cyanuric Acid (AB-78-1384330-2a) to Daphnia Magna; Study Conducted by

Analytical Biochemistry Laboratories, Columbia, MO 65205 for Monsanto Chemical Company; Project No. BN-78-377A; September 30,
1978.
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13.1a

AcuteOral

TEST SUBSTANCE

* |dentity: s-Triazne-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1
METHOD

¢ Method/guideline followed (experimental/calcul ated): Comparable to OECD Guideline 401 “ Acute Oral Toxicity”.
* Type (test type): Acute Oral Toxicity

* GLP(Y/N): Not identified on EPA Data Evaluation Record
* Year (study performed): 1985

* Species/Strain: Rat/Sprague Dawley (Charles River)

*» Sex: Maeffemale

* No. of animals per sex per dose: 5/sex/dose

* Vehicle: Minera Qil

* Route of administration: Oral, gavage

* Remarksfield for Test Conditions:

- Age: 200-300 gms

- Doses: 0, 250, 500, 750, 1000, 2000 Mmg/KQgiw

- Doses per time period: One

- Post dose observation period: 14 days

RESULTS

* Vaue[LDsg, or LCs] with confidence limitsif calcul ated:
MaeLDs, (Mg/kgyy) 787 (95% confidence limits: 585,1059)
Femae LDs, (Mmg/kgpw) 868 (95% confidence limits: 622,1114)
Combined LD 5, (Mg/kgiw) 809 (95% confidence limits: 692,927)
* Number of deaths at each dose level:

#dead / #dosed
Dose (mg/kgy,) | Males Females
0 0/5 0/5
250 0/5 0/5
500 0/5 U5
750 2/5 2/5
1000 5/5 3/5
2000 5/5 5/5

DATA QUALITY

* Reliability: Klimisch Code 1b (Reliable without restriction; Comparable to guideline study)

» Remarksfield for Data Reliability: The study is similar in method/design to OECD guideline 401. The EPA Data Evaluation Record
classifiesthis study as“ Guideline”.

REFERENCES (Free text):

“Acute Oral Toxicity in Rats Trichlorocyanuric Acid”, Final Report; Hazleton Laboratories America, Project No. 2291-100; February 5,
1985.

EPA Data Evauation Record, March 26, 1987, MRID 150959.



13.1b
AcuteOral
TEST SUBSTANCE

* |dentity: Cyanuric acid (crude); CAS No. 108-80-5

» Remarks field for Test Substance: Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-
dichloro-, sodium salt are unstable in the body (particularly the stomach) because the available chlorineisrapidly reduced. Cyanuric
acid (or its monosodium salt) is the degradation product from both products.

METHOD

» Method/guideline followed (experimental/cal culated): Comparableto OECD Guideline 401 “Acute Ora Toxicity”
* Type (test type): Acute Oral Toxicity
*GLP(Y/N): Yes

* Year (study performed): 1981

* Species/Strain: Rat/Sprague Dawley

* Sex: Maeffemale

* No. of animals per sex per dose: 5/sex

* Vehicle: Water

* Route of administration: Oral, gavage

» Remarksfield for Test Conditions:

- Age: 249-276 gms (males)/181-202 gms (females)
- Doses: 5,000 mg/Kgpw

- Doses per time period: One

- Volume administered or concentration: 397 mg/mi
- Post dose observation period: 14 days

RESULTS

* Vaue [LDs, or LCsp) with confidence limitsif calculated: Male LD s, (Mg/kghy) >5,000; Female LD s, (mg/kgy,) >5,000

» Number of deaths at each dose level: None

* Remarksfield for Results:

- Time of death: No deaths

- Clinical Signs: Clinical abnormalities were observed in two animals, one of each sex. Lack of fecal material was observed in both of
these animal's and sedation, ataxia, piloerection, urine stained fur, porphyrin around the nose and body, weight loss also occurred in the
male. With the exception of body weight loss, which occurred during the first week of the study, these effects had all subsided by the
fourth day after dosing.

- Necropsy findings: Hydrometra was observed in one female rat, not considered related to test material by the study directors.

- If both sexes tested, results should be compared: LD 5,>5,0000 mg/kg for both male and females

CONCLUSIONS

No deaths followed asingle oral dosage of 5,000 milligrams per kilogram (mg/kg) of crude cyanuric acid to fasted albino rats of both
sexes. Therefore, the acute oral LD50 of this material is considered to bein excess of 5,000 mg/kg.

DATA QUALITY
* Reliahility: Klimisch Code 1b (Reliable without restriction; Comp arabl e to guideline study)

» Remarks field for Data Reliability: The study was conducted under GL P and with minor exceptionsis similar in method/design to
OECD guideline 401.
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REFERENCES (Freetext):

“Acute Oral Toxicity of Crude Cyanuric Acid to Rats’, Monsanto Company Env. Health Laboratory, St. Louis, Missouri, EHL Study
No. 810050, October 22, 1981.
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13.2a

Acutelnhalation

TEST SUBSTANCE

* |dentity: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1
METHOD

» Method/Guideline followed: Comparable to OECD Guideline 403 “ Acute Inhalation Toxicity”.

* Type: Acute Inhalation Toxicity

*GLP. Yes

* Year: 1985

* Species/Strain: Rats/Sprague Dawley (Charles River)

* Sex: Maeffemale

* No. of Animals per sex per dose: 10/sex/dose

*Vehicle: Room air (The test atmosphere was dust generated by passing a stream of air through the test articles contained in a dust
shaker mechanism.)

* Route of Administration: Inhal ation, whole body

» Remarksfield for Test Conditions:

- Age: Per report “young adult”

- Doses: 0.29, 0.09 mg/l (gravimetric concentration)

- Doses per time period: One

- Particle size: Mean mass median diameter: 2.78 micrometers (geometric standard deviation 2.40)
- Post Dose Observation Period: 14 days

- Exposure Duration: 4 hours

RESULTS

* LCy Vaue: Combined LCs, (mg/l) >0.09; <0.29 mg/l
» Number of deaths at each dose level:

Gravimetric Mortality
Concentration (mg/l)

Males | Femades
0.29 3/5 3/5
0.09 0/5 0/5

* Remarksfield for Results:

- Time of Death: Three malesand 3 females died in the 0.29 mg/I exposure group before the scheduled termination. Of the 3 males: 1
died 9 days post-dose, 1 died 1 day post-dose, and 1 died shortly after exposure. Of the 3 females: 1 died shortly after exposure and 2
died 2 days after exposure.

- Clinical signs: Salivation, squinting, prostration, lethargy, crusty eye, crusty muzzle, crusty nose, alopecia, lacrimation, yellow/brown
stained fur, irregular breathing, gasping and poor coat quality were observed during the study. Most effects observed in ratsin the
0.29 mg/l exposure group occurred during exposure to the air-dust mixture, and remained for the surviving rats throughout the exposure
and post-dose observatory periods. Animalsin the 0.09 mg/l exposure group had many of the same symptoms, but only during the
post exposure period. Nine of the 14 surviving animals exhibited body weight gains during the investigational period.

- Necropsy findings: Two males and two femalesin the 0.09 mg/l group had no grosslesions. 1 malein the 0.29 mg/I group had no
grosslesions. The study directors noted no significant differencesin findings between the sexes. All effects were not observed in
each animal. All of the ratsthat died before the scheduled termination had lung effects. Rats exposed at 0.09 mg/l had the following
lesions: multiple scabs, alopecia (head, back, inguinal region, around eyes) of the skin and a spleen adhered to a stomach. Rats
exposed at 0.29 mg/l had the following lesions: emphysema or discoloration of the lungs, hemorrhage/red mottling on all |obes of the
lung; congestion of the liver; gaseous dilatation of the gastrointestinal tract; subcutaneous hemorrhage of the tail; pale bilateral
kidneys; crusting and erosions on the feet; red nasal passages; discolored and/or crusted skin on the feel, skin and back.
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DATA QUALITY

* Reliability: Klimisch Code 1b (Reliable without restriction; Comparable to guideline study)
» Remarksfield for Data Reliability: The study is similar in method/design to OECD guideline 403.

CONCLUSIONS

Study Director’s Comments: Under the conditions tested, the L Cs, for Trichloroisocyanuric would be less than 0.29 mg/I but greater
than 0.09 mg/l.

REFERENCES (Freetext):

Dudek, B.R.; Four Hour Dust Inhalation Toxicity Study in Rats of Trichloroisocyanuric; Study Conducted by Toxigenics, Inc., Decatur,
IL 62526 for Pazianos & Associates, Inc.; Study No. 420-1798; January 23, 1985.
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13.3a
Acute Dermal
TEST SUBSTANCE

* |dentity: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1
» Remarksfield for Test Substance: 99% pure, Off-white granular material.

METHOD

» Method/Guideline followed: Comparable to OECD Guideline 402 “Acute Dermal Toxicity”.

* Type: Acute Dermal Toxicity

*GLP. Yes

* Year: 1988

* Species/Strain: Rabbits/New Zealand White

* Sex: Maeffemale

*» No. of Animals per sex per dose: 5/sex/dose

* Vehicle: Tap water

* Route of Administration: Dermal

» Remarksfield for Test Conditions:

- Age: 2000-3000¢g

- Dose: 2000 mg/kgpw

- Doses per time period: One

- Post Dose Observation Period: 9 days (terminated prior to 14 days for humane reasons due to severe corrosive effects.
- Exposure Duration: 7 hours (occluded) For humane reasons, the exposure period was terminated 7 hours after application due to
severe corrosive effects.

RESULTS

*Vaue

Male LD50 (mg/kgy,) >2000

Female LD50 (mg/kgp,,) >2000

» Number of deaths at each dose level: None

* Remarksfield for Results:

- Clinical Signs: A variety of toxicological signswere observed in the hours after application, which included depression, rapid
respiration, labored respiration, and phonation at the time of compound removal. The animals regained a normal appearance, except for
dermal effects, from Day 1t0 9. Erythema (Grade 4) was seen in al of the rabbitson Day 1 Erythema (Grades 1-3) persisted in all the
animals until termination on Day 9. Edema (Grades 1-2) was observed in all the animals on Day 1 and persisted as Grades 1 or 2 until
termination. Other dermal effectsincluded necrosis, fissuring with bleeding, and sloughing.

- Necropsy findings: Necropsy findingsinvolved the spleen (enlarged) and kidneys (discoloration) and the treated skin, which
exhibited necrosisin all of the rabbits.

Observation Males Femaes
No. Observed 5 5
No. with no grosslesions 0 0
Kidneys—pale 1 2
Spleen — enlarged 0 1
Skin - necrosis at application site 5 5

CONCLUSIONS

Study Director’s Comments: The study was terminated prior to protocol-specified 14 days for humane reasons. It is believed that the
corrosivity, and the absence of dermal toxicity have been established by the study despite these deviations from the protocol.
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No deaths occurred during the study. Based upon the results of this study, the acute dermal LD50 of Biocare 90 is estimated to be
greater than 2000 mg/kg of body weight in male rabbits, female rabbits and male and femal e rabbits combined.

DATA QUALITY

* Reliability: Klimisch Code 1b (Reliable without restriction; Comparable to guideline study)
» Remarksfield for Data Reliability: The study is similar in method/design to OECD guideline 402.

REFERENCES (Freetext):

Lemen, J.; Acute Dermal Toxicity Study in Rabbits; Study Conducted by Hazleton Laboratories America, Inc., Vienna, VA 22180 for
Fertilizers & Chemicals, Ltd., Isragl; Hazleton Study No. 2514-101; April 12, 1988. MRID 40835802.
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13.3b

Acute Dermal

TEST SUBSTANCE

* |dentity: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1
METHOD

» Method/guideline followed (experimental/cal culated): Comparable to OECD Guideline 402 “ Acute Dermal Toxicity”.
* Type (test type): Acute Dermal Toxicity

* GLP (Y/N): Not identified on EPA Data Evauation Record
* Year (study performed): 1984

* Species/Strain: Rat/Sprague Dawley (Charles River)

* Sex: Maeffemale

* No. of animals per sex per dose: 5/sex/dose

* Vehicle: Acetone

* Route of administration: Dermal

» Remarksfield for Test Conditions:

- Age: 225-300 gms

- Dose: 5000 mg/kgpw

- Doses per time period: One

- Post dose observation period: 14 days

RESULTS

* Vaue [LDs, or LCsq] with confidence limitsif calcul ated:

Mae LD sy (mg/kgy,) >5,000

Femde LDs, (Mg/kgy,) >5,000

» Number of deaths at each dose level: None

* Remarksfield for Results:

- Clinical Signs: Slight depression was observed in all rats 4 hours post dose and on days 1 and 2, and in one or more ratsto day 14. All
rats were normal on day 14.

CONCLUSIONS

N/A

DATA QUALITY

* Reliability: Klimisch Code 1b (Reliable without restriction; Comparable to guideline study)

» Remarksfield for Data Reliability: The study is similar in method/design to OECD guideline 402. The EPA Data Evaluation Record
classifiesthis study as“ Guideline.”

REFERENCES (Freetext):

Gargas, J., “Acute Dermal Toxicity Study in Rats Trichlorocyanuric Acid (Trichloro-s-triazinetrione)”, Final Report; Hazleton
Laboratories America, Project No. 2291-101; August 13, 1984.

EPA Data Evauation Record, March 26, 1987, MRID 150960.
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13.3c
Acute Dermal
TEST SUBSTANCE

* |dentity: Cyanuric Acid; CAS No. 108-80-5

» Remarksfield for Test Substance:

- The appearance of the substanceis off-white solid balls.

- Both s-triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro- and s-triazine-2,4,6(1H,3H,5H)-trione, 1,3-dichloro-, sodium salt are unstablein
the body (particularly the stomach) because the available chlorine israpidly reduced. Cyanuric acid (or its monosodium salt) isthe
degradation product from both products.

METHOD

» Method/Guideline followed: Comparable to OECD Guideline 402 “ Acute Derma Toxicity”
* Type: Acute Dermal Toxicity

*GLP. Yes

* Year: 1981

* Species/Strain: Rabbits/New Zealand White (Isaac’ s Farm, Litchfield, Illinois)
* Sex: Maleffemale

* No of Animals/sex/dose: 5/sex/dose

* Vehicle: Physiologica saline

* Route of Administration: Dermal

» Remarksfield for Test Conditions:

- Age: 2.51-3.79 kgt

- Dose: 5,000 mg/kg . (Occluded)

- Doses per time period: One

- Post Dose Observation Period: 14 days

- Exposure duration: 24 hours

RESULTS

* Vdue LDs, (mg/kgp,) >5000 or both male and femal e sexes.

» Number of deaths at each dose level: None

* Remarksfield for Results:

- Necropsy findings: One male animal had pale colored kidneys, one female animal had kidneys with mottled exteriors, and another
femal e had tapeworm cystsin the mesentery. None of these effects were attributed to toxicity of the test material by the study
directors.

CONCLUSIONS

Study Director’s Comments. No deaths followed a dermal application of 5,000 milligrams per kilogram (mg/kg) of crude cyanuric acid to
the shaved and abraded dorsal surface of albino rabbits of both sexes. Therefore, the acute dermal LD 5, of this material is considered to
bein excess of 5,000 mg/kg. No signs of toxicity of the test material were observed.

DATA QUALITY

« Reiahility: Klimisch Code 1b (Reliable without restriction; Comparabl e to guideline study)
» Remarksfield for Data Reliability: The study is similar in method/design to OECD guideline 402.

REFERENCES (Freetext):

Branch, D.K.; Acute Dermal Toxicity of Crude Cyanuric Acid to Rabbits; Study Conducted by M onsanto Company, St. Louis, MO
63110 for Monsanto Industrial Chemicals Company; Study No. 810051/ ML-81-110; October 14, 1981.
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13.4a
Dermal Irritation

TEST SUBSTANCE
* |dentity: s-Triazine-2,4,6(1H,3H,5H)-trione, 1,3,5-trichloro-; CAS No. 87-90-1
METHOD

» Method/guideline followed (experimental/cal culated): Comparable to OECD Guideline 404 “ Acute Dermal Irritation/Corrosion”.
* Type (test type): Acute Dermal Irritation

* GLP (Y/N): Not identified on EPA Data Evauation Record

* Y ear (study performed): 1984

* Species/Strain: Rabbit/New Zealand White (Hazleton Dutchland)
* Sex: Maeffemale

* No. of animals per sex per dose: 3/sex/dose

* Vehicle: None

* Route of administration: Dermal

» Remarksfield for Test Conditions:

- Dose: 0.5 gms

- Doses per time period: One

- Volume administered or concentration: Undiluted

- Post dose observation period: 21 days

- Exposure duration: 24 hours

RESULTS

 Vaue[LDs, or LCso] with confidence limitsif calculated: not stated

Male: not stated

Female: not stated

Draize Score: not stated

The EPA Data Evaluation Record concluded: “Compound isavery mild irritant”.

» Number of deaths at each dose level: None

» Remarksfield for Results:

- Clinical Signs: “Very dlight” to “moderate” erythemaand “very slight” to “slight” edemawas observed at al sites at 32-60 minutes. All
sites had cleared at 96 hours. Other dermal effectsincluded compound adhering to the skin, thickening, blanching, necrosis, epidermal
scaling, and raw areas. All areaswere normal at 7 days.

CONCLUSIONS

From EPA Data Evaluation Report: “Very slight” to “moderate” erythemaand “very slight” to “slight” edemawas observed at al sites
at 32-60 minutes. All sites had cleared at 96 hours. Other dermal effects included compound adhering to the skin, thickening,
blanching, necrosis, epidermal scaling, and raw areas. All areaswere normal at 7 days.

DATA QUALITY

* Reliability: Klimisch Code 1b (Reliable without restriction; Comparable to guideline study)
» Remarksfield for Data Reliability: The study is similar in method/design to OECD guideline 404. The EPA Data Evaluation Record
classifiesthis study as“ Guideline.”

REFERENCES (Freetext):

“Primary Dermal Irritation Study in Rabbits, Trichlorocyanuric Acid (Trichloro-s-triazinetrione)”, Final Report; Hazleton Laboratories
America, Project No. 2291-103; August 16, 1984.

EPA Data Evaluation Record, March 26, 1987, MRID 150961.
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13.5a
Eyelrritation

TEST SUBSTANCE

* |dentity: Trichloro-s-triazinetrinone (trichloroisocyanuric acid); CAS No. 87-90-1
METHOD

» Method/guideline followed (experimental/cal culated): 16CFR1500.42

* GLP (Y/N): unknown

* Year: 1976

* Species/Strain: New Zealand rabbits

* Sex: unknown

* No. of animals per sex per dose: 6 animals (sex unknown) all exposed to 0.1 g test compound

» Vehicle: direct application of 0.1 g of test compound into everted eyelid.

* Route of administration: ocular

» Remarksfield for Test Conditions:

- Age: unknown

- Doses: 0.1 g test compound

- Volume administered or concentration: 0.1 g

- Post dose observation period: 24h, 48h, 72h, 4 days, 7 days

- Theright eye of each test rabbit served as the experimental site and the left eye served as the control. Thelower lid of each
experimental eye was gently pulled from the surface of the eye and 0.1 g of the material was distributed in the everted eyelid. The eyes
were irrigated with 25 ml of distilled water, 15 seconds following installation of the sasmple. Observations for the presence of injury to
the cornea, iris and bulbar and pal pebral conjunctivae were made 24h, 48h, 72h, 4 days and 7 days after administration of the test
compound.

RESULTS

» Value[LD50 or LC50] with confidence limitsif calculated: N/A

» Number of deaths at each doselevel: N/A

* Remarksfield for Results:

- Classification of therelativeirritancy of the test material was made according to the following scale, utilizing the highest mean reading
obtained at either 24, 48 or 72 hours after installation of the test material:

0.0 = non-irritating

0.1-10.0 = practically non-irritating

10.1-25.0 = mildly irritating

25.1-50.0 = moderately irritating

50.1 - 110.0 = extremely irritating

The mean scores obtained at each time interval were asfollows:

24h = 66.67

48h=73.83

72h=89.17

4d =81.00

7d=72.33

- Moderate to severe corneal opacity, iritis and conjunctivitis was observed in all experimental eyesfor the duration of the study.

CONCLUSIONS

Author’s Comments: Under the conditions of this study, the test sampleis considered to be a severe ocular irritant. Thetest sample
was found to be extremely irritating to the eye of the albino rabbit.



DATA QUALITY

» Remarksfield for Data Reliability: This study was not performed in accordance with standard OECD or EPA guidelines; however,
since severe eye irritation occurred, the methods and results are sufficient for evaluating the test compounds.

REFERENCES (Free Text)

“Ocular Irritation Test with 15 Second Wash of CDB-90 (Trichloroisocyanurate)”, Final Report; Prepared for FMC Corporation,
Princeton, NJ; Study No. 1809. Submitted by Foster D. Snell, Inc., October 25, 1976.
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13.5b
Eyelrritation
TEST SUBSTANCE

* |dentity: Trichloro-s-triazinetrinone (trichloroisocyanuric acid); CAS No. 87-90-1
» Remarksfield for Test Substance: white powder

METHOD

» Method/guideline followed (experimental/cal culated): 16CFR1500.42

* GLP: unknown

* Year: 1977

* Species/Strain; albino rabbits

* Sex: unknown

* No. of animals per sex per dose: 6

« Vehicle: direct application of 0.1 g of test compound to eyelid.

* Route of administration: ocular

» Remarksfield for Test Conditions:

- Age: young adult

- Doses: 0.1 g test compound

- Volume administered or concentration: 0.1 g test compound

- Post dose observation period: 1, 3, 24, 48 and 72 hours and 7 days

- The test procedure was modified asfollows:

Group |: Six rabbits; eyes unwashed following instillation of test material

Group II: Six rabhits; eyes washed 60 seconds following instillation of test material
Group I11: Six rabbits; eyes washed 20 seconds following instillation of test material

RESULTS

» Value[LD50 or LC50] with confidence limitsif calculated: N/A

* Number of deaths at each dose level: none

* Remarksfield for Results:

- Cornedl, iridia and conjunctival effects were observed in all six animalsfor Groupsl|, |1 and 1. These effects persisted throughout the
7-day observation period.

CONCLUSIONS

Author’s Comments: The test compound is a severe eyeirritant to the rabbit eyes when not followed by awashout 60 or 20 seconds
after instillation of the test material.

DATA QUALITY

» Remarksfield for Data Reliability: This study was not performed in accordance with standard OECD or EPA guidelines; however,
since severe eye irritation occurred, the methods and results are sufficient for evaluating the test compounds.

REFERENCES (Free Text)

“Eyelrritation Test in Rabbits, Trichloroisocyanurate”, Final Report; Food and Drug Research Laboratories, Inc., September 1, 1977.
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13.5¢

Eyelrritation

TEST SUBSTANCE

¢ |dentity: Trichloro-s-triazinetrione (trichloroisocyanuric acid); CAS No. 87-90-1
METHOD

» Method/guideline followed (experimental/calcul ated): EPA OPP 81-4

* Test Type: Acute Eye Irritation - Rabbit

*GLP(Y/N): Y

* Year: 1995

* Species/Strain: New Zealand rabbits

*» Sex: Maeffemale

* No. of animals per sex per dose: 3 animals/sex/dose

* Vehicle: direct application of 0.1 g of test compound into conjunctival sac

* Route of administration: ocular

» Remarks field for Test Conditions:

- Age: adult

- Doses: 0.1 g test compound

- Volume administered or concentration: 0.1 g

- Post dose observation period: 7 days

- Theright eye of each test rabbit served as the experimental site and the left eye served as the control. The lower lid of each
experimental eye was gently pulled from the surface of the eye and 0.1 g of the material was distributed in the conjunctival sac. The
eyeswereirrigated with 30 ml of physiological saline, 20-30 seconds following installation. Ocular irritation was evaluated 1 h, 24 h, 48
h, 72 h, 4 days and 7 days after administration of the test compound. Fluorescein dye evaluation method was used at 24 hours and as
needed to evaluate the extent of corneal damage.

RESULTS

* Vaue[LD50 or LC50] with confidence limitsif calculated: N/A

» Number of deaths at each doselevel: N/A

* Remarksfieldfor Results:

- Ocular irritation was evaluated in accordance with Draize, et al., J. Pharmacol. Exp. Ther., 1944, 82, 377-390. The scoreswere further
classified by the system of Kay and Calandra, J. Soc. Cos. Chem., 1962, 13, 281-289.

- Other than the eye irritation noted, there were no signs of gross toxicity, adverse pharmacologic effects or abnormal behavior.

- Severe to extremeirritation was evident in all treated eyes throughout the study. Anincreasein the severity of irritation was noted on
day 7. The animalswere euthanized on day 9 for humane reasons.

CONCLUSIONS

Author’s Comment’ s: Based on the scoring system used, the test material is classified as extremely irritating to the washed eye when
instilled as received.

DATA QUALITY
* Reliability: Klimisch Code 1b (Reliable without restriction; Comparabl e to guideline study)
REFERENCES (Free Text)

Whnorowski, G., “Primary Eye Irritation, ACL-90", PSL Report 3450, Product Safety Labs, Feb 22, 1995.
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13.6a
Dermal Sensitization
TEST SUBSTANCE

* |dentity: Trichloro-s-triazinetrinone (trichloroisocyanuric acid); CAS No. 87-90-1
» Remarksfield for Test Substance:

Trichloro-s-triazinetrinone (trichloroisocyanuric acid): large white tabl et
Trichloro-s-triazinetrinone (trichloroisocyanuric acid): off white granular solid

METHOD

» Method/guideline followed: OECD 406 and Commission Directive 96/54/EC Method B6 Acute Toxicity (Skin Sensitisation)
*GLP(Y/N): Yes

* Y ear (study performed):2000

* Species/Strain: albino Dunkin Hartley guineapig

* Sex: Mde

* No. of animals per sex per dose: ten males per dose; 5 males for control.

* Vehicle: liquid paraffin BP, distilled water, dimethylformamide, and Freund’ s Complete Adjuvant.

* Route of administration (if inhalation— aerosol, vapor, gas, particulate): dermal injection

» Remarksfield for Test Conditions:

- Age: 8-12 weeksold

- Doses: Two phases were involved; an induction of aresponse by intradermal injection and topical application and atopical challenge
of that response. The concentrations of the test material for the induction and challenge phases were selected as:

(1) Intradermal Induction: (a) 1:1 ratio of Freund’s Complete Adjuvant plus distilled water; (b) 1% w/w formulation of test material in
liquid paraffin BP; (c) 0.1% w/w formulation of test material in 3% dimethylformamide; (d) 1% w/w formulation of test material in 1:1
preparation of Freund’s Complete Adjuvant plus distilled water; and, (€) 0.1% w/w formulation of test material in 1:1 preparation of
Freund’s Complete Adjuvant plus distilled water.

(2) Topical Induction: 1% w/w in distilled water.

(3) Topical Chalenge: 2%, 1% and 0.5% w/w in liquid paraffin BP

Control animals received intradermal induction and topical inductions using an identical procedure as for the test animals, except that
the test materials was omitted from the injections and patches.

- Doses per time period:

Intradermal Induction occurred at Day 0.

Topical Induction occurred at Day 7

Topical Challenge occurred at Day 21 (Day 20 for Study No. 1402/007)

- Volurre administered or concentration:

0.1 ml for injections; athick, even layer of test material was applied to Whatman No. 4 patch for topical applications.

- Post dose observation period:

Intradermal Induction: Approximately 24 and 48 hours after intradermal injectionsin the shoulder region of each animal, the degree of
erythema at the test materials injection sites was eval uated.

Topical Induction: The occlusive dressing and patch was kept in place for 48 hours. The degree of erythemawas quantified 1 and 24
hours following removal of the test materials patch.

Topical Challenge: The occlusive dressing and patch was kept in place for 24 hours. The degree of erythemawas quantified
approximately 24 and 48 hours following removal of the patch.

RESULTS
» Value [LD50 or LC50] with confidence limitsif calculated: Not askin sensitizer

* Number of deaths at each dose level: None
* Remarksfield for Results:

58



- Description, severity, time of onset and duration of clinical signs at each dose level:

Note: Barely perceptible erythema (grade +/-) is often a non-specific response to the dosing procedure and is not considered to be a
significant or conclusive indication of delayed contact hypersensitivity. Furthermore, transient challenge reactions (those which do
not persist for at least 48 hours) will not be attributed to contact sensitisation.

2% wiw in liquid paraffin BP: A hardened dark brown/black-coloured scab precluding evaluation of erythema and oedemawas noted at
the challenge sites of ninetest and three control group animals at the 24 and 48-hours observations. No other skin reactions were
noted at the challenge sites of the test or control group animals at the 24 or 48-hour observations.

1% wiw in liquid paraffin BP: A hardened dark brown/black-coloured scab precluding evaluation of erythema and oedema was confined
to the challenge site of one test group animal at the 24 and 48-hour observations. This reaction was not attributed to contact
sensitisatio